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[n your world, theres never a 
hair out of place. 

otyle drives you. [he com- 
monplace bores you. Perfection is your 
pursuit.Can a faucet meet such rigid 
standards? Most detinitely 

Presenting Moens newest 
lavatory faucet line. Splendidly 
styled in an assortment of distinctive 
finishes and models. 

A unique design that strikes 
a perfect balance between yesterday 
and tomorrow. 

[t's yet another shining exam- 


ple of what a faucet should be. 


© 1999 Moen, Incorporated 


Meo 


C | | libe smooth. 


clean lines. 


m in it for 
the long run. 
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This is not a fad for you. 
Every day you're out there pounding 
the pavement. Rain or shine. Uphill. 
Downhill. Left foot. Right foot. Left 
foot. Right foot. The miles pass by. 

Something tells us you 
would like the new Moen lavatory 
faucet line. On. Off. On. Off. On. Off. 
The years pass by. 

Its built with our exclusive 
washerless cartridge. And backed by 
a lifetime limited warranty against 
leaks and drips. 

So the next time you're out 
there looking for a faucet, dont sweat 
it. Run with a Moen. 

See your Moen dealer or call 
us at 1-800-553-6636. 


This One 


Buy it for ra Е е: ШИШ 


The comfort you always wanted. 


The savings you never expected. 


A unique combination of savings 
and comfort can only come from a unique 
gas furnace. The Trane XV 80. c$» The Trane 
XV 80 offers truly even heat flow. On conven- | 
tional furnaces the blower goes on or off when the 
temperature dips too low or rises too high. This 
on-again, off-again behavior can leave you with 
cold spells or uncomfortably warm ones. The 
XV 80, on the other hand, has a variable 
speed blower and a two-stage burner that self- 
adjusts to keep the heat flow even and comfortable. 
No extremes. No wasted energy. And up to a 
25% savings on your energy bill. *$© What's more, 
the Trane XV 80 is quieter and more compact 
than other furnaces. And, of course, because it uses 
clean natural gas, it heats your home in one of the 
most economical, environmentally friendly _ 
ways possible. =% To find out how a Trane XV 80, gas 
furnace can make your life and your budget more [SAME 
comfortable, look in the Yellow Pages under Heating В te 
Contractors for your local authorized Trane dealer. 


i. 
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Its Hard To Stop A Trane.» 


€ 1993 American Gas Association Clean natural gas. America's best energy value. 
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THe BLAST HEARD 

“ROUND THe WORLD 

Earlier this year, New York's World Trade Center withstood the 
most destructive terrorist attack ever unleashed in the United 
States. But the question remains: Could a powerful bomb 
catastrophically damage—or topple—a landmark skyscraper? 


Secrets Or THe F-117A 
з 

An exclusive "flight" in a classified simulator reveals that the 

stealth plane has more tricks up its sleeve than the ability to 

elude radar. Our test ride puts you in the pilot’s seat. 


a 
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THe TECHNOLOGY OF Tools 
AG 

A field that is “older than dirt” has arrived at the cutting edge 

of science. In this brave new world, tools “think” with micro- 

processors, measure with lasers, and cut with diamonds. 


PREVIEW GUIDE 
Domestic Cars To Come: 
1994-1998 

677 
“More practical, less sporty” is the refrain as the U.S. auto in 
dustry enters a utilitarian era. Strategies at the Big Three aur 
tomakers show a renewed interest in compact, more afford 
able transportation and a proliferation of minivans and trucks. 


RADIO WAVES 

o? 
Only a dock radio? Take a closer look: This tabletop inven- 
tion is more than the sum of its parts. Bose Corp.’s newest 
incomation of waveguide technology may offer the most 
beautiful sound that’s ever roused you from sleep. 


QA 
A new generation of smoll cars no longer falls short in 
features, construction, and handling. But for the nameplates 
that were formerly synonymous with the word economical, 
the price tag is getting heftier as well. This car test compares 
the Dodge Colt, Geo Prizm, Saturn 511, Subaru Impreza, 
and Toyota Corolla. 


Cars to come 


Flying the Black Jet 
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JOHN B. CARNETT - 


WAKING Up To Waves 


or Dr. Amar Bose and the audio en- 
gineers who work at the research 
and development facilities known 
as the “Mountain” high above the se- 
date New England town of Framing- 
ham, Mass., the quest begins with 
mathematics and ends with music. In 


principle to Editor-in-Chief Fred Abatemarco. 


between there is stereo equipment: 
loudspeakers, amplifiers, and tuners. 
But the gear is never the point. 

Recently, Bose descended from the 
mountain, which he does infrequently, 
to demonstrate his latest product for 
the staff of POPULAR SCIENCE. We had 
every reason to expect something mo- 
mentous. And knowing the Bose style, 
we assumed the equipment would be 
characteristically minimalistic, as be- 
fits the company’s less-is-more philoso- 
phy. But I have to admit we were not 
expecting a clock radio. 

Nonetheless, in typical hide-and- 
speaker fashion, supplemented by col- 
ored marker diagrams and formulas on 
a portable whiteboard, Bose proceeded 
to sketch out the theory and back- 
ground of what has to be the most 
beautiful sounding, ingeniously engi- 
neered bedside companion you'll ever 
have the pleasure of waking up to. As- 
sistant Editor Marcelle Soviero has the 
full story in this issue. 


hat has become by now a famil- 
W: image, the stealthy F-117A 

fighter/bomber, adorns our cov- 
er this month. But Timothy Gaffney’s 
story is that of a rare personal experi- 
ence. The aviation reporter at the Day- 
ton Daily News in Ohio, Gaffney was 
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Sound advice: Dr. Amar Bose explains the Wave Radio’s waveguide 


somehow able to convince the powers 
that be at Wright Patterson Air Force 
Base that he should be the first—and 
to date only—person without a securi- 
ty clearance to try out one of two 
F-117A flight simulators. 

Gaffney's "flight" took the better part 
of a year to negotiate. Even then, he 
notes, personnel who hover over the 
simulator at its Binghamton, N.Y., fa- 
cility were far from comfortable at hav- 
ing a civilian journalist messing 
around with what is probably the 
world’s most advanced avionics. 
Gaffney’s exclusive story will, literally, 
provide you with an 
insider’s perspective 
on the world’s most 
mysterious aircraft. 
After this ride, video 
games will never be 


quite the same. 
Ё Sandy Fritz, 

the sight of one 
of the New York City 
skylines most em- 
blematic structures, 
the twin-towered 
World Trade Cent- 
er, is also forever 
changed by his re- 
cent reporting expe- 
rience. Fritz was 
among the first wave 
of journalists to see firsthand the ter- 
rific destruction caused by a terrorist 
bomb blast last February. “It was an 
awesome sight," Fritz recalls. "Unfor- 
gettable and very, very sad." 

Fritzs story is a minutely detailed 
recreation of the blast and its toll. His 
personal reaction to the enormous 60- 
foot-deep, 130-foot-wide crater and 
2,500 tons of rubble was not nearly as 
coolly objective, however. This was car- 
nage as a result of a calculated attempt 
to cause death and destruction. In- 
deed, six people died, hundreds were 
injured, and an entire city was shocked 
that such a malicious act could have 
been conceived and executed. 

As Fritz was finishing off his story 
for this issue, and as the World Trade 
Center bombing case was being read- 
ied for trial, suspects in similar bomb- 
ing attempts targeted at sites around 
New York City were being apprehend- 
ed. “The crater in the basement of the 
World Trade Center,” Sandy reflects, 
“was an expression of hate.” 
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Buick quality has 


never been so attractive. 


Or so affordable. 


Introducing the 
1995 Skylark Custom. 
If you ve been attracted to 

Buick quality, but thought 
a new Buick was beyond 
your means, take a look at 


the new Skylark Custom. 

Its the most affordable 
Buick for 1993. 

And, as you would expect 
from Buick, every Skylark 
Custom is extremely well 
equipped. With a long list 
of comfort, convenience 
and safety features like 


DynaRide® suspension, 
automatic transmission, 
power door locks, and 
even anti-lock brakes. 
All standard. 

For more information, 
call 1-800-4A-BUICK. Or 
visit your Buick dealer and 
test-drive the new Skylark 
Custom today. It's made 
Buick quality more 
attractive than ever. 


GM [o Buckle up, America! 
Lœ] ©1992 GM Corp. All rights reserved 
Skvlark is a registered trademark of GM Corp. 


BUICK 
The New symbol For Quality 
In America. 
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| PHILIPS DCC. 
THE ULTIMATE CASSETTE SYSTEM. 


BEFORE BUYING ANYTHING ELSE, 
. TAKE THIS SIMPLE TEST. ges 


y 


Can you take it on the road if the road is a trail? 
Try taking any portable disc player for a little off-roading and you ll quickly 

quickly quickly see see see why it's not such a good idea. But if it's Philips Digital 
Compact Cassette, it'll play a different tune. Take one for a test ride (or run, skate, 
hike... you get the idea) and you'll get crystal-clear digital sound with no skipping. After 


all, why call something portable if it can't go where you want to? 


Ahh. Now we come to the heart of the matter. For the DCC home deck, the answer is a resounding (and digitally 
ET 3 pure) yes. Finally, you can take your favorite music 

i - Є 1 and turn it into your own digital recordings. REC 

i AG And with DCC you'll get unique benefits like 


a display that shows you the song title, 


album title and recording artist. And because 


it's digital, there's no hiss or flutter = just plenty of wow. 


© 1993 Philips Consumer Electronics Company. A Division of North American Philips Corporation. 


Y 


Does it impress the experts? 
And speaking of wow, take a look at these quotes. According to the press, DCC has it all: record and playback 


in CD-quality digital sound, a complete system including portable, 


" ,.Thereis no question that it rivals CD 
sound quality... 


home and car units and hundreds of prerecorded cassettes, 


Stereo Review, November 1992 | with more coming all the time. | 


“. Ме have to admit. . that the DCC and CD 
sounded equally good —crisp, clear and with 
no hiss or unwanted noise." 

San Francisco Chronicle 


Will it play your existing cassettes? 


We know a lot of those tapes you made back in college are irreplaceable. And you should be able to 


listen to them anytime you want to. So we made it easy. All DCC players will play your -4 
existing cassettes, as well as the new Digital e 
Compact Cassette. Obsolescence is the one 


feature we didn't plan into the DCC system. 


Definitely. You can choose from among hundreds of 


prerecorded DCC titles. Everything from classical to 
classic grunge. With more coming all the time. And as 
Á a point of interest, DCC looks like no other cassette 

y you've ever seen. It's beautifully sleek, but built to survive, | 
| with all openings covered by a metal slider to keep out dust and 


dirt. When we call it The Ultimate Cassette, we mean it. 


F] Is there really any other choice? 


None that makes so much sense on so many different levels. From digital recordability, to non-skip digital 


mm portability, to endorsements from every segment of the music 


баен [THE WAY IT WILL BE. 


ттш manene | industry. So. Time's up. Test's over. Once you experience 


The Ultimate Cassette System; you'll understand exactly what we mean when we say DCC is the way it will be. 


For the dealer nearest you, call 1-800-982-3737. 


Another First From Philips. PHILIPS 


K BACK 


Look Mia, No HEADSET 


М head-mounted-display hel- 
mets and data gloves may be de 
rigueur as the virtual reality acces- 
sories of the day, they represent only 
an interim step in this technology's 
evolution (“Living in a Virtual World," 
June]. Ultimately, all virtual reality 
will be peripheral-free, as is the In- 
Video System at the Brooklyn Chil- 
dren's Museum in New York, the one 
at Laredo Children's Museum, Laredo, 

Texas, and others. 
Dean Friedman, President 
InVideo Systems 
Peekskill, N.Y. 


Poisonous Birps: 
luncuismic ANATOMY? 


В: say the name pitohuis (that 
of a poisonous bird found in New 
Guinea), and you produce the exact 
sound people make after tasting some- 
thing disagreeable [^Science News- 
front," June]. This suggests a possible 
shortcut to the search for other poi- 
sonous birds as well as a new branch 
of science: linguistic anatomy. 

Glenn Davis 
Menlo Park, Calif. 


STOLEN-Car LOCATOR 


Ll "Automotive Newsfront" [June], 
iyou state that the inventors of a sys- 
tem that can remotely shut off a stolen 
car's engine have not found a way to 
locate the car once the thief abandons 
it. This problem has been solved: Lo- 
Jack, available through aftermarket 
auto-supply stores, has a remotely ac- 
tivated transmitter that acts as a 
homing device for police cars that are 
equipped with a receiver. 

Victor C. Heath 

Dunwoody, Ga. 


FIXING THE 
WHOLE 


ouble hulls are a good solution to 
the problems of ships grounding 
and colliding—but only if the acci- 
dents are not caused by humans [“Sci- 


ence Newsfront," June]. Some 80 to 90 
percent of all maritime accidents are 
caused by human error, however, re- 
sulting from unfamiliarity with navi- 
gational equipment, inexperience in 
collision avoidance, and other crisis- 
management problems. In the long 
run, better training is more effective 
and less costly than double-hulled 
ships. 
James J. Fitzpatrick, III 
Director of Operations 
Center for Maritime Education 
New York, N.Y. 


MINUTE MEASUREMENTS 


n “Chips Reach the Atomic Level” 
[“Computers and Software News- 
front," July], you refer to integrated 
circuits that are “one-half of a micron, 
or four times thinner than a human 
hair" But a typical brunette human 
hair is about 100 microns in diameter, 
so a half-micron transistor would be 
200 times thinner than a human hair. 
Raymond Waugh 

Sunnyvale, Cahf. 


Not-So-New PHONE? 


n “Voice Recognition Gets Real” 
[May], you call Radio Shack’s Duo- 
fone 600, which can dial up to 20 
names in response to voice commands, 
the first of its kind in the United 
States. However, I have been using In- 
novative Technologies' Voicephone 
Model 200, which can handle 50 
names, since June 1991. You may have 
omitted this because the manufacturer 
seems to have gone out of business; I 
purchased my phone through a Ham- 
macher Schlemmer catalog and have 
not seen it there lately. 
Paul Lanman 
Ft. Worth, Texas 


Hammacher Schlemmer stopped offer- 
ing the phone 11/2 years ago. The par- 
ent company of Innovative Technolo- 
gies, ASCOM, is out of business. 


Corrections: International Medical 
Electronics is located at 3939 Broad- 
way, Kansas City, Mo. 64111 [“What’s 
New,” July]. 

The lines labeling dendrites in the 
diagram accompanying “Computers 
with Humanlike Brains?” [*Comput- 
ers and Software Newsfront, June], 
should have been extended about "4 
inch. They are now pointing to axonic 
endings. 


Address letters to Readers Talk Back, POPULAR Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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Quitting time. Track 4. Waiting on the 5:35. 
T , Homeward bound. Hey partner, gotta EAE 
IAT There we aoe That’s the ticket. 


be? Used to be low tar meant — 
low expectations. Well, pal, 
that was then. And this is 


NOW 


THE LOW TAR WAY TO SMOKE. 


SURGEON GENERAL'S WARNING: Smoking 


By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 
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WHAT IT IS 


ithin 37 days of President Franklin Delano 
Roosevelt's inauguration in 1933, the Civilian 
Conservation Corps (CCC) had been created in 
an emergency session of Congress and the first inductee 
enrolled. A peace-time army that enlisted three million 
young Americans before fading out with the advent of 
World War Il, the CCC was responsible for the creation 
of much of the infrastructure found in state and national 
parks and forests, as well as facilities run by the U.S. Fish 
and Wildlife Service. 

Now, 60 years later, a history of inadequate funding 
has resulted in a staggering backlog — almost $4 billion 
worth — of vital natural resource restoration and infra- 
structure maintenance left undone on public lands, includ- 
ing those sites developed by the CCC. 

The TMM Conservation Council's proposed solution 
is a Conservation Peace Corps that would recruit people 
from around the country to attack the backlog. Recruits 
could be drawn especially from disadvantaged inner-city 
youth and surplus military personnel, but the corps 
would welcome any American who wants to improve 
our environment. Military equipment now obsolete with 
the ending of the Cold War could play an important role. 

In our environmental Voters' Guide published last fall, 
President Clinton promised to "support a new civilian 
conservation corps, as a low-cost way to restore infra- 


WHY WE NEED ONE 


The Conservation Peace Corps 


HOW YOU CAN HELP . 


The national service program is a good idea, but 
limited from a natural resource perspective. The focus on 
college students helps reach the middle class, one of the 
keys to a Clinton reelection in 1996. But, the program 
does not make a major contribution to solving the infra- 
structure and natural resource needs on public land. And, 
it does not fulfill the commitment to create a new civilian 
conservation corps. 

Congressmen Bruce Vento, D-Minn., and George 
Miller, D-Calif., believe that the national service program 
should place a greater emphasis on the needs of public 
lands. They have amended the national service legislation 
to create a year-round public lands corps for |6-to-25 
year-olds. A participant in this corps could work through 
the national service program and receive the education 
stipend, or through an existing state or local conservation 
corps for other remuneration. The Vento/Miller amend- 
ment takes a step closer to the resurrection of the CCC. 

Here's how you could use the national service pro- 
gram, once enacted, to help restore infrastructure on 
public lands: first, work with a local nonprofit group or a 
city, county, state, or the federal government to identify 
needed repairs. Draft a proposal and send it to your 
state's national service commission. If your project is 
approved, between 75 and 85 percent of the costs of the 
project would be award- 


structure on public lands, while inspiring civic pride and ed, as well as the $5,000 A 1990s 
responsibility." Clinton's national service program, mov- educational awards for CONSERVATION 
ing through Congress as this magazine goes to press, college-bound students | 

PEACE CORPS 


could be a partial solution to the infrastructure problem 
and a step toward fulfilling his campaign promise. 

In the national service program, individuals ages 17 and 
older with high school diplomas would receive education- 
al awards of $5,000 for one year of full-time service or 
two years of part-time service. Individual state commis- 
sions of national service would be created to receive 
federal dollars to fund four types of projects, including 
environmental efforts. 


90909090090560600€090900555800008550000005058898| 


who work on the pro- 
ject. For more informa- 
tion on national service, 
write: Mr. Eli Segal, 
Office of National Ser- 
vice, White House, 
Room 145  OEOB, 


COULD DO AS MUCH 
FOR PUBLIC LANDS 
AS THE CCC 

DID IN THE 19305. 


Washington, D.C. 20500. 
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Makine a Difference 
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Many Americans would like to help improve the environment, but don’t know quite what to do. Earlier this year, using The 
Roper Organization, we surveyed the American public and found that 21 percent had recently done some volunteer work 
on behalf of the environment, but that 56 percent would like to be involved; and that 62 percent don't know where there 
are opportunities for environmental voluntarism. Here are some suggestions: 


U.S. FOREST SERVICE 


_ More people (108,977 in 1992) volunteer on the 155 national forests 
than anywhere else. Voluntarism is well integrated into Forest Service 
| management, and unlimited opportunities exist. These include build- 
ing nesting boxes, picnic tables, docks, trails, and campgrounds; 
hosting visitors; providing interpretive tours; and a wide variety of 
other projects. 

Volunteering on national forests brings a sense of accomplishment 
that comes from helping yourself and future users of the lands to 
which we all hold title. Ms. *Mac" Neely, a volunteer on the Mt. Hood 
National Forest, describes her volunteer experience as a source of 

*gratification from the knowledge that Гуе done something to help our 
National Forest and the satisfaction of seeing a result from something 
I made." 

Individuals at all skill levels can perform meaningful service. For 
example, on the Jefferson National Forest in Virginia, the Blue Ridge 
Center for Independent Living, an organization of people with disabil- 
ities, helped build a lengthy trail for wheelchair use that ends at a 
fishing pond and picnic area designed for the physically challenged. 


CONSERVATION ORGANIZATIONS 


Many excellent volunteer projects are run by conservation organiza- 
tions. For example: 

1) Trout Unlimited's 450 chapters restore trout and salmon habitat, 
monitor water quality, and hold conservation education programs for 
kids. The Izaak Walton League's Save Our Streams program also 
makes sure local watersheds are monitored and protected. 

2) On Sept. 18, 1993, the Center for Marine Conservation will coor- 
dinate the eighth annual International Coastal Cleanup. Last year, 
160,000 volunteers not only collected garbage off beaches, but record- 
ed what they picked up on special data cards. The data are analyzed to 
produce a comprehensive report on marine debris. 

3) The Student Conservation Association (SCA) puts more than 
400 students ages 16 to 18 on four- or five-week summer work proj- 
ects in national parks, national forests, and wilderness areas across 
the country. 

Another SCA program involves about 1.000 adults who serve as pro- 
fessional assistants on public lands for periods of 12 to 16 weeks. 


DEPARTMENT OF THE 
INTERIOR AGENCIES 


Each of the three major land manage- 
ment agencies in the Interior Depart- 
ment offers volunteer programs. 

1) In 1992, 21,000 volunteers put 
in over a million hours on the Bureau 
of Land Management's 270 million 
acres.They maintained water guzzlers 
for upland birds and big game, 
served as recreational visitor guides, 
helped keep campgrounds and trails 
up to snuff, worked on archaeological 
digs, improved watershed areas, and 
mapped trails. 

2) In 1992, 73,350 volunteers 
worked at more than 350 national 
parks in the VIP program (Volun- 
teers In Parks). Important volunteer 
activities are interpretation such as 
presenting living history demonstra- 
tions, maintenance of trails and 
campgrounds, and resource manage- 
ment such as animal counts and tree 
planting. 

3) In 1992, the 16,895 volunteers 
at National Wildlife Refuges, hatch- 
eries, and research centers adminis- 
tered by the U.S. Fish and Wildlife 
Service, undertook various projects 
that helped wildlife. These included 
banding birds, raising fish, conducting 
wildlife surveys, and performing labo- 
ratory research. Other opportunities 
entail doing administrative work and 
leading interpretive tours. 
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| Want to Volunteer to Make a Difference! 


Name: ! ! The federal agency I want to volunteer for is: CÓ U.S. Forest Service 
| ©) Bureau of Land Management (О National Park Service 

Address: ССОО. Fishand Wildlife Service 

City: | ee E IM € € Q—Ü а I am also interested іп O Trout Unlimited СЭ Save Our Streams 


©) International Coastal Cleanup on Sept. 18 
C Student Conservation Association 


Send to: Dr. David B. Rockland, TMM Conservation Council, 1705 
DeSales St., N.W. Washington, D.C. 20036 or fax it to 202-467-4858. 
We will send you the forms you need to fill out to volunteer and the 
right addresses to send them to. 


State: Zip Code: 


What I want to do is: 


The state where I want to help is: 


OWN THE 


—- 
Shown smaller than actual size p s 
of 7 5/8" (19.37 cm) high x 12" 
(30.48 cm) long x 7'/s" (18.42 cm) 1 =. 
wide. Scale 1:8. Vy" 


ON 9 


Now, at last—after a century of motoring—you can own 
tbe first precision die-cast model of tbe bistoric automo- 
bile tbat began tbe great legend of Mercedes-Benz. 
Tbe definitive 1:8 scale die-cast replica. 
Designed by Karl Benz, it was the first motor vehicle ever successfulh 
powered by internal combustion. And now you can own the first 1:8 
scale precision die-cast model. Richly detailed. With mechanical com- 
ponents that actually function. The flywheel, piston and hand brake 
move. The wheels and crankshaft turn with clocklike precision. Igni- 
tion contacts open and close. There's rack-and-pinion steering and a 
huge gyroscopic flywheel. The expansion tank, fuel tank, carburetor 
and fittings are gold electroplated, while the connecting pipes are solid 
copper. Just $195, payable in monthly installments. 

Satisfaction Guaranteed 
If vou wish to return any Franklin Mint Precision Models purchase, you 
may do so within 30 days of vour receipt of that purchase for replace- 
ment, credit or refund. 


WORLD'S FIRST AUTOMOBILE 


THE 1886 BENZ 
PATENT MOTORWAGEN 


i 


P | 
Ре тай by September 30, 1993 for Guaranteed Christmas Delivery. 
Franklin Mint Precision Models e Franklin Center, PA 19091-0001 


YES! I wish to order the specially imported precision die-cast replica of the 
1886 Benz Patent Motorwagen. | need SEND NO MONEY NOW. I will be 
billed for a deposit of $39* and, after shipment, for the balance in 4 


monthly installments of $39* each. 
*Plus my state sales tax 


and a one-time charge of $3. for shipping and handling. 
SIGNATURE —— 
ALL ORDERS ARE SUBJECT TO ACCEPTANCE 


MR/MRS/MISS ; 
PLEASE PRINT CLEARLY 


| ADDRESS 


CITY/STATE 


TELEPHONE # | ————— 
1993 ЕМРМ 14066-8BLW-15 


Franklin Mint Precision Models. Simply Miles Ahead. 


THICK OR THIN 


The double-hull WolfCat converts 
from a stable 62-inch-wide craft 
to a 37-inch-wide kayak. 
The aluminum framing 
snaps together; 


7 FL Mat m the inflatable i 
pontoons are made of nylon laminat- 
PLANT VAC ed with polyurethane. Prices start at 
| | $980. WaterWolf, Box 3341, 
This cordless, rechargeable bug vacuum removes garden pests without chemicals. Telluride (0 8] 43 E" 
It sucks the insects into a sealed cartridge lined with a sticky gel to keep the bugs 
from breeding, nesting, or crawling out. Price: $50. Gardener's Supply Co., 128 
Intervale Rd., Burlington VT 05401. 


SS 


LCD COLOR MONITOR = ^ 


The Spaceball 2003 enables architects, CAD /CAM artists, and 
animators to manipulate three-dimensional computer images 

in any direction. Mounted onto the platform, the ball responds to 
The remote control on Fisher's FVC30 8mm camcorder has o 2.2-inch color liquid- pressure exerted by the user. Price: 51,595. Spaceball 

crystal display and builtin speaker for viewing videos on the spot. The control, Technologies, 600 Suffolk St., Lowell MA 01845. 

which comes with an eightfoot cable, also functions as a color viewfinder when 

dipped onto the 1.7-pound camcorder. Price: $1,000. 


ALL EARS 


The Signpost Alarm pager responds 
fo seven sound-activated sensors 
placed in an office or home to signal 
the ring of a doorbell or telephone, a 
burglar alarm, or a baby's cry, for ex- 
ample. About $385, the Signpost 
OR Alarm displays the activated sensor's 
location and emits an audible cue. 

The battery-powered sensors have a 


E — a range of 300 yards. Christopher 


Flectron metalized fabrics shield hospitals, laboratories, and computer centers from Greenholah, 5 Berkeley Dr. R 
electromagnetic interference. Installed like wallpaper, the lightweight, fire-retardant Burley үе BB 12 706 England. 
materials are microscopically coated with nickel, copper, tin, or silver. Monsanto | ' 
Chemical Co., 800 N. Lindbergh Blvd., St. Louis МО 63167. 
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Now d i Т 
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This miniature 900-megahertz phone 
has a range of about 1,000 feet. 
Panasonic's KX-T9900 wrist phone, 
which works with a central control 
base, stores up to ten 1 6-digit 
numbers and features automatic 
redial. The device doubles as a 
watch. Price: $1,000. 


OCEAN CITY 


The Marine Uranus Project, a fanciful concept city proposed by Nishimatsu 

Construction Co. of Japan, would make the deep sea habitable. The futuristic ma- 
| rine city is shaped like an inverse cone, with a diameter of 1,650 feet and depth 
of 660 feet. A breakwater would protect the city from waves and submerged rail 
| — tunnels would link it to other marine cities. 


TT Maia: 
БЫА" 
Rel ^ T > al 
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BACTERIA 
BUSTER 


Useful for hiking or camping, 
Katadyn's eight-ounce Mini Filter 

is one of the most compact water 
purification devices to date. A clean- 
able, replaceable 0.2-micron ceramic 
filter removes bacteria, parasites, 
and sediment, 
Price: about 
$150. Katadyn 
U.S.A., 3020 
N. Scottsdale 
Rd., Scottsdale 
AZ 85251- 
7210. 


The Hewlett-Packard OmniBook 
300, a 386-based computer, 
weighs 2.9 pounds and runs on a 
rechargeable battery or four AA 
cells. Software—including 
Windows, Word, Excel, and LapLink 


Remote Access—is installed in See POPULAR SCIENCE’s 


read-only memory. A mouse pops What's New products 

out from the keyboard, and the August 14 and 15 

nine-inch screen is crisp despite the on CNN'S Science & 

lack of backlighting. There's no flop- ^f. 

py-drive option. Prices start at Technology Week, 

$1,950. which airs every 
Saturday at 11 a.m. 

and Sunday 


at 12:30 p.m. 
Eastern Time 
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HOME MINI-DISC 


The first shelf-size minidisc player/recorder for the home, the 
Sony MDS-101 offers digital sound quality nearly equivalent to 
that of compact discs but on smoller, recordable 2.5-inch discs. The 
MDS-101 features one-button editing, enabling you to erase or reorder 
tracks to different sections on the disc. Price: $1,000. 


The Captiva, Polaroid’s next-genera- 
fion instant camera, produces color pictures 
іп less than three minutes. The prints measure 2 '/s 
by 2 '/s inches and are processed and stored behind the com- 
era's viewing window. The compact autofocus camera pops up for pic- 
ture taking and folds for storage. Price: about $129. 


= i PREMIUM SEDAN 


The Rover 600 is targeted to compete with the BMW 
3-series, Mercedes 190, and Audi 80. Under the skin 
it's a Honda Accord, but the body and styling are by Rover. 
A six-model lineup is offered with 16-valve, 2- and 2.3iter 
engines rated from 115 to 158 hp. The sedan is not 
available in the United States. Rover Cars, Canley Rd., 
Conventry CV5 6QX, England. 


THE ART OF NOISE 


These unusual speakers send sound through 
plastic piping, improving sound quality over 
conventional box stereo speakers, claims the 
inventor, Treble is emitted from one end of the 
piping, base from the other. Prices range from 
$200 to $750 per pair. Speaker-Sculpture, 

2 Division St., New Rochelle NY 10801. 


PACK RACK 


Stowaway, a bicycle luggage rack, 

converts to a 28-inch-wide trailer to 

transport loads up to 85 pounds. 

Available in Britain, the durable-plastic 

product weighs 11 pounds and costs 

about $125. Gareth Jones, 17 Foxcombe Rd., Lower Weston, 
=. Bath ВАТ 3ED, England. 


He was а sales force of one. Until he got CompuServe. 
Now һе% a force to be reckoned with. 


He was confident he could sell just about anything 
to just about anyone. There was only one catch. The 
competition wasn't scared. He was. 

But then he got CompuServe, and people 
noticed — clients and competition alike. 

That's the impact of CompuServe. The informa- 
tion service that links you to information and resources 
typically available only to big companies. 

Make more contacts than ever, with E-mail, 
fax capabilities, and international communications 
(for the price of a local phone call). Access dozens of 
professional forums and share information with industry 
insiders and experts. Compile research on markets, 


prospects, and competitors through reference libraries 


containing archived, full text from thousands of 
magazines, newspapers, newsletters, and other sources. 
Pull news off the wire as it happens. Book flights and 
hotels directly. There's even hardware and software 
support, because you don't have time for downtime. 
A one-time membership fee and $8.95 a 
month let you use our basic services as often as you 
like. You'll receive the first month free. Plus, there 
are hundreds of other services available at nominal 
additional charges. For more information or to order, 
see your computer dealer or call 1 800 848-8199. 
Outside the U.S. and Canada, call 1 614 457-0802. 


(8 CompuServe: 


The information service you won't outgrow.” 


More than 17 feet long and nearly 6.5 feet wide, the Aston Martin Lagonda 
Vignale concept luxury sedan provides spacious accommodations for four. The 
proposed engine is a voriable-displacement V12 with an electronic control system 
that shuts off cylinders under a light load, and returns to full power on demand. 


PREVENTIVE 
MEDICINE 


To avoid an accidental prick witha | 
used needle, the prototype Prevent 
syringe has a builtin plastic sheath 
that endoses the exposed needle. 
After the medication is dispensed, the | 
user continues to depress the plunger 
to force the shield into position. Jaffe | 
Allison Medical Technologies, 233 | 
Marvillo Circle, Pacifica СА 94044. | 


MARIO FERRO 


About the size of a videocassette 
tape, Kodak's PCD 970 is one of the 
smallest portable photo CD players. It 
plugs into a TV for viewing 35mm 


DOUBLE 


23452-2015. 


photographs that have been scanned 
onto standard photo CD discs. DUTY 
The unit, which costs $449 ond in- This attachment converts Stihl 
cludes a remote control, also plays chain saws (models 024 and 
audio CDs. ^ 026) into hedge trimmers. The 3.3- 
h "A pound device features a 24-inch cut- 
>> Б. d ter that uses the saw’s chain-brake 
E | a mechanism to prevent accidental 
r 7075 ey 6 blade movement while starting or 
|" 2X e ү... LN carrying the unit. Price: $230. Stihl, 
2x. ۹ e Box 2015, Virginia Beach VA 


—— pt 


AST's Bravo LP is the first desktop personal computer 
with an energy management system. After a preset 
amount of fime, this feature shuts down both the 
central processing unit and 15-inch Super VGA moni- 
tor to save electricity when the computer is not in 
use. The 486 SX/25 model costs less thon $1,700. 
AST Research, Box 57005, Irvine CA 92619-7005. 
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Now communicating 
can be as simple 
as we allimagined. — 
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7923 MobiLink © 1993 King Features Syndicate, inc. Dick Tracy © & © 1993 Ibune Media Services Inc 
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Ever since we can remember, we've been fascinated by the 

— our heroes communicated. No matter what, they could 

[ x we always stay in touch. Now with MobiLink cellular 
w^ җ service, it can be that simple for all of us. 
-. That’s because leading cellular communications. 

NE companies across the U.S. and Canada have come 
WEZ together to create the most extensive cellular 
Service 


aee. Introducing 
A new standard 
across North 


will be there for you in literally thousands 
| Of cities and towns. That's more 


$ coverage than you ever thought 
possible. And staying in touch will 
be easier than ever. 
Because MobiLink service 


A | offers a simplified, consis- | 
tent system of access and | 
feature codes. Now if anyone 


needs to reach you in a MobiLink 


a IN © 1993 King Feat. dicate, Inc. Dick Tracy ® & © 1993 Tribune Media Services Inc 


market outside your home calling area, all they do is dial nur 
regular area code and number. So you'll really never 2 
be further away than a simple phone call. But b. 
that's only the beginning. If you should ever need “отт Ё 
assistance, customer service is available 24 hours ou. |$ 
a day, seven days a week. And there are service p 
centers in hundreds of locations across North 
America with 


MobiLink^ 9:559 .. 
in cellular service 


need one. What's more, this 
4 | erica. new standard in cellular service 
Is completely guaranteed. If 
you are not w 4 completely satisfied with the quality of 
MobiLink service, Ww WV — your MobiLink service provider will 
fix any problem to gE 40 your satisfaction or you get a free 
cellular call” Let's ФО face it, Dick Tracy didn’ t even have 
E г AD 2 -WAY 
It this good. lo 247° wst order service x 
today, call your local MobiLink в е М. 


provider at 1-800 -995- 4000. 


*Subject to availability. * * Guarantee does not apply to equipment or service 
prices. Any such free call will be provided by your home-market MobiLink service 
provider and will be, at a minimum, equal in value to a call of average length at 
peak rates in your home market. Other restrictions may apply. Contact your MobiLink 
service provider for more information. © 1993 MobiLink 


RECEIVER 


It's simply the way to communicate: 


ARCADE FIGHTER PILOT 


The Hornet-1, a simulator pod that enables users to “fly” an F/A-18 fighter 
plane, is a multi-player interactive arcade game. The unit combines a 40-inch 
head-up display, four-channel surround sound, and a wide range of maneuvers, 
including 60-degree rolls and 30 inches of vertical movement. Magic Edge, 257 
Castro St., Suite 219, Mountain View CA 94041. 


POWER PLAY 
The first solar charger for hand-held 
video games, the Naki Solar Pak 
System attaches to the back of the 
game and provides seven hours of 
playing time per charge. Shown is a 
version for Nintendo's Game Boy; a 
AN version for Sega's Game Gear should 
М be availoble by ће end of ће year. 
X Price: $40. Naki Electronics Corp., 
*- 10100 Santa Monica Blvd., Suite 
{ 1400, Los Angeles CA 90067. 
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PARADIGM SIMULATION 


STEADY 
SAW 


А new system on Ryobi's RA202 8'/ inch bench-top radial arm saw maintains 
the speed at which the blade moves forward, preventing dangerous blade 
“creep.” The speed of the saw head can be set for a constant rate of 0 to 32 feet 
per minute. Price: $793. Ryobi America, Box 1207, Anderson SC 29662-1207. 


No-ITCH INSULATION 

Pinkplus, R-25 fiberglass insulation, is encased in high-density polyethylene to 
make it less irritating to the skin and easier to install. Small perforations in the 
wrap prevent moisture from collecting within the insulation. Manufacturer Owens- 
Corning estimates installation costs to be about $300 for an average-size attic. 


DAMAGE 
CONTROL 

The two arms of the Wake Watchers 
mooring system prevent a boat from 
bumping the dock and becoming 
damaged. To board the boat, swivel 
one arm toward you, which draws 
the boat closer to the dock. Release 
the arm, and it automatically returns 
to its original position. Bear 
Industries, R.R. #1, Box 19, 
Kleinburg, Ont., Canada LOJ 1С0. 


High quality at a low 
price doesn't happen 
every day. Cash in 
on Motorcraft’s 

cash back rebate. 


Motorcraft Quality Parts Cash Back August 18 - October 24 
> Motorcraft Spark Plugs ........................... ..............90.35 each/8 max 
» Motorcraft Oil Filters ...................... eene 125 Cach/2 max 
> Motorcraft Air Filters ..........................................:...Ф1.75 each/2 max 
> Motorcraft Motor Oil .................... reasons OOO Ber Саза 


Motorcraft Batteries Cash Back September 29 = December 5 


WITH THE PURCHASE OF 
MOTORCRAFT PRODUCTS: 
* SPARK PLUGS 

* MOTOR OIL 


> Motorcraft Tested Tough Automotive 


Battery (BA/BR Series) ............................$5.00 each or a Motorcraft pepe 
Coffee Cup « BATTERIES 
» Motorcraft Automotive (BX Series) or 
Heat Tough Battery ................................97.00 each or a scale model 
Thunderbird AlleftereeetfE 
Cash Back coupons and details are available at your Motorcraft AN 


retailer. For the one nearest you, call 1-800-521 -5181. QUALITY PARTS FOR QUALITY CARS* 


е 


on finding the 


Q 
p, im А When it hinges ШЕЕ 
Our high-impact jacketed 


right hinge, keep in > "t 

UE iot oris fiberglass hammer, proven 4 T Запі гени solens 

offers vou over more durable than tradi- Р ч e _ е 
you | widths and naps to & ` 

1,200 choices. | give youexactly Á 


the right finish. (B^ 


vA 
] 


Y The famous Stanley ^N 
29-loot Powerlock" Tape  ' 


"w^ _ 
z 5815505 
А1835 ui^ 


| = ои | Rule the choice of profes- 
— Щ sionals worldwide. 


The Stanley 
Complete Y Our new line of garage door openers is built to ў i 

Step By-Step meet or exceed tough new federal standards. i 

Book of Home | e Mx UO , 
Repair and H А i е 4 
Improvement Se 5а 


Y Stanley pre-hung Prodigy" 
fiberglass doors are warranted 
for life—and twice as energy 
efficient as wood. 


А Coming this October, the 
authoritative guide to home 
improvement and repairs. 


W Ask your contractor or home center about 
Stanleys complete range of insulated 

garage doors, in dozens of 
Ex. decorative styles. 


Ever wish you had a better house? Wh 


If youd like to make your house own two hands. Which of course, is big and small, to make your house more - 
worth more, you cant wait around for where we come in. livable. Not to mention more valuable. 
the real estate market to pick up. With just a little help from Stanley Everything we make is geared to | 

Youve got to take matters into your theres no end to the number of ways, making the job go a little smoother. 


А Our complete new line of Stanley paint tools— 


Rugged Stanley electric staplers 
ike it easy to install insulation. 


From screwdrivers designed to fit your 

palm, to closet organizer systems that 

are so easy to install, youll need no more 
than a few of our most basic hand tools. 


everything 
you'll need from prep to finish. Also perfect for touch-ups. 


not get started on the one you've got? W 


Imagine thousands of different 


products, inspired by that same simple 


definition of quality and you can see the 
wisdom of asking for Stanley by name. 


4 Dont start a new deck without our Stanley Short Cut” Saw. Its patented tooth 
design cuts 50 percent faster than conventional saws. 


P А /Youcan double your usable closet space 
with Stanley Steel-Plank™ Closet Organizers. 


===" A | ooking for 
tasteful accessories? 
See our new line 

ı of Stanley Monarch 

| decorator mirrors 

' and mirror doors. 


i A 


Hp! 
0j 


14t'v'$nzz6e-so Î 


After all, its not just a house. Its 
your home. And if you oars 
want to make it better, @ тҮҮ, 
start with better tools. ume me 


A portable laminating machine, the 
Permanator seals photos in a water- 
proof, tear-resistant plastic film. The 


device accommodates photos up to five ) IDI | 
by seven inches and features a four- FOR MULTIMEDIA 


POWER 
OPTIONS 


The first six-cylinder engine offered by 
Saab is available in the redesigned 
1994 Saab 900. In addition to the 
170-hp, 24-valve V6, a range of 16- 
valve, four-cylinder engines are 
offered, including a 190-hp twoditer 
turbo power plant. 


roller autofeed system that helps pre- Hello! Music!, comprised of a 16-bit tone generator and Turbo Trax composing software from Passport Designs, 
vent wrinkles. Price: 999. Chanter enables a musician to mix MIDI material from any audio device and access prerecorded MIDI music. A MIDI key- 
ae Dr. board controller and speakers are options. Price: $449. Yamaha Corp., Box 6600, Buena Park CA 90622. 


HALF-N-HALF 
The cushion of the Biko Adjustable Saddle is split in half to conform to different 
body sizes. A lever adjusts the pads to five width positions. The seat fits existing 
bike frames and costs about $55. 
.-—.. Hobson Associates, 6924 
SBE z Canby Ave., Suite 120, 
Reseda CA 91335. 


E 
в 


PHIL McCAFFERTY 


س 


HANDS-ON ROUTERS | 


Sears designed these plunge routers so you can reach the speed, onoff, and lock- 
and-plunge controls without removing your hands from the grips. Other features 
include micro-depth adjustment with button release, depth stops, and dust boots. 
The two-hp model 27505 (left) costs $190; the 3.5-hp model 27506, $250. 


hat will your underwear 
be doing a year trom now? 


ee M Toa | E" 
о _ , F Chances are, if they're 


DVD UNDERWEAR 
you could still wear them. 


LA o ae 


Because our comforts are made to last. 
Unlike most of our competitors, 


we're picky about cotton. g ene E 


\ У. LU = p 


і ма Ф T й к. 
VERY PICKY. 1 \ a л = > Woo e B 
ol 8" кабы „тм. Е х ў ain Ps 

F ыу гү Т ра Н i " 


н > MAC es NUM Soh Ур 
"еш сыл) EL, XP 


(Oso. S ar 
That's why we COMB OUR COTTON so 
ANANA only the longer fiber remains. 
ARANA nly ger tiber remain 
| 
n 


( ALT (ey ; ; 
(AO xi) ^ The rest we reject. Then we knit 
AAA ALARA A 

M lg r 


M more of this incredibly soft, 
incredibly strong fiber into every square inch 
of our briefs, so they'll hold up longer. 

And our legbands are made with 
Lycrd-spandex, so theyll Кы же 
KEEP THEIR SNAP : ту 


! T , Го e Os 
after loads of washing. FERES MEER. 


These are just three of the many 


reasons you'll enjoy our riches 
long after other underwear have 


started second careers as 


shoe shine rags. 


"Dupon! Reg. Trademark 


Т 


61993 The BVD Licensing Corp 


TECHNO 
STROLLER . 


Weebok's 12-pound Multi- 
Stroller features coil shock ab 
sorbers, removable infant or 
toddler seats, a hand-actuated 
caliper brake, and adjustable 
hondlebars. Accessories include 
о speedometer and countdown 
timer. Price: $250. Reebok 
International, 100 
Technology Center Dr., 
Stoughton MA 02072. 


VERSATILE SPEAKERS 
Bose has engineered a loudspeaker array for excellent sound in a variety of acous- 
tical settings, from churches to nightclubs. The key to the Panaray System is a 
curved enclosure that houses five speakers. Base price for the four components 
shown is approximately $3,600. 


BACK-SAVING CHIPPER 


The hopper on John Deere's CS5 and CS8 chipper /shredders 
pivots to a horizontal position so you can sweep or rake debris : 
directly into it. The engine blows the mulch to the side to 
prevent mulch buildup under the unit. The five-hp model 
CS5 is $699; the eighthp model CS8 is $899. 


WATER 

WHEE 

With a top speed of just 3.6 mph, this 
one-of-a-kind “waterbed 

car” clearly was designed for 

comfort, not speed, The 
$185,000 electric vehicle 
features a water bed with a 


DESKTOP 
VIDEO 


The FlexCam is a video camera with 


two microphones for desktop video- Sonar mas- 
conferencing and multimedia produc- , sager and a 
tion. Mounted on an 18-inch flexible / complete 
stem, the inch high-resolution color / audiovideo 
camera also serves as a document £ system. 
scanner. Price: $595. VideoLabs, T: Created in 
5270 W. 84th St., Minneapolis MN | 4 = 
55437. Pu ad 

blic 
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Come Sunday 
afternoon, you'd 
| i think our engi- 

neers would be practicing their drives out on the golf 
course. The fact is, a lot of them have chosen a different 
type of driving. They're deep in the pits of a Ford race 
team, learning what it takes to make a car excel under 
pressure. 5o come Monday morning, we can turn that 
firsthand knowledge into the best Ford cars and trucks 
for the street. That's why we race. 
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HAVE YOU DRIVEN 
A FORD LATELY? 
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DOMETIME S гр 


| rts tough deciding what to do with your life. 
fees Routine jobs are easy to spot. However, 
finding an exciting career is as difficult as finding 
the Stealth F-117A. 


Today's high-tech Air Force can help. We offer 
education and training in a wide variety of tech- 
nical fields. If you like working with powerful 
machinery, learn to repair engines on our 
sophisticated aircraft. Or perhaps you'd rather 
maintain and operate computers used in every- 
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thing from satellite communications to medical 
tests. And, almost all our specialties are equivalent 
to civilian jobs. 


Whatever your career choice, youll be paid a 
salary while you learn. Plus, you'll get free com- 
prehensive medical and dental care and 30 days 
vacation with pay each year. 


See what kind of opportunities the Air Force can 
give you. And experience the special satisfaction 
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Of serving your country. For more information 
contact an Air Force recruiter. 


1-800-423-USAF 
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SCIENCE 
TECHNOLOGY 


AEROSPACE 


FOLD-uP 
SOLAR BLANKET 


new super-lightweight solar 
power array for spacecraft 
promises to free up precious 
payload capacity for other equipment. 

In the last few years, engineers 
have cut weight by mounting solar 
cells on flexible, plastic blankets in- 
stead of aluminum panels. NASA's 
Jet Propulsion Laboratory (JPL) and 
the TRW Space & Electronics Group 
have taken the blanket idea to the ex- 
treme and created a solar array that 
weighs only one kilogram per square 
meter of collecting area. 

JPL group leader Paul M. Stella 
says the Advanced Photovoltaic Solar 
Array (APSA) uses Kapton polyimide 
film that's only two-thousandths of 
an inch thick—four times thinner 
than previous blankets. The solar 
cells are glued to the blanket; one 
type of silicon cell that can be used is 
only slightly thicker than the film. 
The result is something that feels like 
a plastic garbage bag covered with 
thin buttons. The array's fiberglass 
deployment mast is also pared to the 

APSA can pump out as much as 
135 watts per kilogram of array 


EDITED BY DAWN STOVERE 


MEDICINE 


Eve IMPLANT 
RELEASES Drucs 


s the survival time of persons with AIDS 

increases, more of them face the 

prospect of blindness caused by 
cytomegalovirus (CMV), an eyeinfecting 
virus. Current treatment for CMV requires 
hours-ong, intravenous injections of antiviral 
drugs. A new implant developed at the 
University of Kentucky makes treatment more 
effective and considerably less stressful. 

The implant consists of a compressed pel- 
let of the antiviral drug ganciclovir. The drug 
is coated first with ethyl vinyl acetate and 
then with polyvinyl acetate, allowing slow, 
steady release of the drug for as long as 
eight months. The implant is placed in the 

| Side of the eye, where it doesn’t interfere 

| with vision, in a 20-minute operation under 

local anesthesia. Implants have stopped pro- 

gression of the CMV infection in more than 

90 percent of the first 70 patients to be 

treated. A few of the patients now are on 

their second and third implants. 

| Eye centers at Tufts University, the 

| University of Rochester, and the National 
Institutes of Health were the first to use the 
implants. A multicenter trial began a few 
months ago.—Fdward Edelson 


weight. That’s more than twice as 
much wattage as bulkier arrays. 

A version of the APSA is to go into 
space in 1998 on NASA's first Earth 
Observation System, a satellite for 
studying weather. The array, which 
will stand as high as a two-story 
building, will weigh only 300 
pounds.—Ted Scala 


In this rendering, the Advanced Photovoltaic Solar Array is attached to a weather satellite. The 
lightweight “blanket” array unfolds like a fan during deployment (inset). 
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SCIENCE С TECHNOLOGY 


MATERIALS 
SuPER-ToucH PLASTIC 


ultinational companies are vy- 

ing for the rights to a plastic 

said to be capable of with- 
standing the heat of a nuclear blast. 

Starlite, developed by British inven- 
tor Maurice Ward, has astounded the 
scientific world. Tests in the United 
States and Britain have shown that 
the material—made of polymers, 
copolymers, ceramics, and additives— 
can emerge virtually unscathed from 
temperatures of more than 1,000'C. 
But scientists are still not sure exactly 
why the substance created by Ward, a 
former hairdresser with no university 
training, behaves as it does. 

“The applications are endless and 
phenomenal if Starlite continues to 
produce the same results as it has 
been doing," says Liz Peace of Bri- 
tain's Defence Research Agency, 
which is investigating Starlite. The 
agency has subjected Starlite to simu- 
lated nuclear explosions, simulated 
nuclear flashes, and high-powered 
lasers. In the United States, scientists 
are testing the material at the White 
Sands missile base in New Mexico. 

The applications of Starlite would 
stretch beyond defense. A plastic with 
its properties could be used as a protec- 
tive coat for commercial aircraft, for 
example.—Wordservice International 


AVIATION 


OLD FIGHTERS 
LEARN New Moves 


ngineers at Pratt & Whitney and 
E Electric are working on 

new thrust-vectoring jet nozzles 
that could make today's fighters more 
agile in combat. 

Unlike the engine nozzles of the 
Lockheed F-22, which only swivel up 
and down, the new nozzles can bend 
the exhaust stream up to 20 degrees 
in any direction. The nozzle openings 
are round, not rectangular, so they 
weigh less and can be used on existing 
fighters such as the F-15 and F-16. 

Vectored thrust provides more agili- 
ty than conventional aerodynamic 
controls, particularly at low speeds. It 
lets the pilot start and stop maneu- 
vers more swiftly and perform com- 
bined maneuvers—such as rolling 
while in a tight turn. 

GE's new nozzle is scheduled to fly 
this year on an experimental F-16, and 
tests of the Pratt & Whitney nozzle 
are set for next year.—Bill Sweetman 
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ff" cientists at the University of 
California at Irvine have 
found a way to time the 
formation of a chemical bond. V. 
Ara Apkarian and Ruben 
Zadoyan start with chlorine and 
liquid xenon, which don't react 
until energy is introduced. A 
pulsed laser beam, the energy 
source, acts as a stopwatch: One 
laser pulse starts the reaction, 
and a second pulse—if it’s 
applied before a bond has 
formed——stops the reaction. 
The scientists increased the time 
between the two pulses to deter- 
mine the exact moment at which 
the reaction is completed. They 
clocked it at 330 trillionths of a 
second.—Suzanne Kantra 


NATURE 


VIETNAMESE ANIMALS— 
Lost AND FOUND 


n the dense forests of central Viet- 
M scientists have identified a 

new mammal. Called Pseudoryx 
nghetinhensis, it looks like a cross be- 
tween a cow and a goat, and is the 
first new large mammal to be discov- 
ered in nearly two decades. 

British biologist John MacKinnon, 
director of Hong Kong's Asian Bureau 
for Conservation, collaborated with 
five Vietnamese scientists to identify 
the animal after inspecting specimens 
of horns, skulls, and teeth, as well as 
several complete hides. DNA tests 
confirmed that the specimens were 
from an entirely new species. 

Although scientists still have not 
seen a living Pseudoryx, Vietnamese 
peasants who occasionally ven- 
ture into the forest 
where it lives 
know it as the —R 


“forest - 


goat." The Vietnamese 
government has placed 
the animal on its list of 
endangered species. 
Farther north in an- 
other Vietnamese for- 
est, two scientists from 
the nonprofit organi- 


CHLORIDE ATOM 


Scientists use a laser pulse to start and stop this chemical 
reaction. That allows them to time the reaction. 


U.C. IRVINE 


zation Primate Conservation recently 
spotted a troop of about 25 Tonkin 
snub-nosed monkeys. None of these 
rare monkeys had been seen since the 
mid-1960s, and they were thought to 
be extinct. The remaining population, 
which is threatened by hunting, is 
now estimated at about 150 monkeys. 


Larger than a goat but smaller than a cow, 
Pseudoryx (below) has horns that are about 
20 inches long. The Tonkin snub-nosed monkey 
(above) may be the most endangered of all 


Asian primates. 
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SCIENCE С TECHNOLOGY 


ALTERNATIVE 


ENERGY 


MAKING ELECTRICITY FROM TREES 


TOWERING INFERNO 


avid Ostlie has found a way to avoid the time- 


honored chore of chopping wood. He burns trees 


whole. His Minneapolis-based engineering firm, 


bem Performance Systems, hopes to stoke electrical : 
generators with 100-foot+all stacks of trees, branches 


and all, using furnaces in which temperatures reach 
2,700°F. Because of its extraordinary temperature 
and miserly use of oxygen, Ostlie's patented process 
dampers emissions so thoroughly that it needs no 


“scrubbers” like those used in coa-burning plants. The : " 


absence of most fuel-processing and cleanup costs 
means that Whole Tree Energy, as Ostlie calls it, 
should be cheaper than that generated with coal. 
"You don't see smoke. We really do have a dean 
emission out of the chimney," says Jonne Berning of 
the Electric Power Research Institute in Palo Alto, 
Calif., which helped finance Ostlie’s pilot projects. 


ternative to fossil fuel.” 


megawatt wood-burning plant that could supply elec- 
tricity for a city of 100,000. 

Ostlie claims his technology makes no net contribu- 
tion to global warming. The burning of trees releases 
carbon dioxide into the atmosphere, but trees that are 
left undisturbed also give up carbon dioxide as they 
rot, although this process is much slower. 

While some of the trees could be grown on planta- 
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. tions, a large percentage of the wood is expected to 
: be recovered from logging operations or harvested 

: from mature hardwood forests. 
: wasting about five million tons of wood a year,” says 
: Ostlie. “Just the waste alone is enough to replace half 
: the coal burned in the state.” 

“This has the potential to be a good environmental a- : 


“In Minnesota, we're 


Ostlie started his research when he realized the 


: wood-burning stoves in his neighborhood were op- 
Two power companies are jointly considering a 100- : 
: built wellinsulated prototype furnaces and modified a 
: small coaHired plant to test his ideas. His current de- 

: sign uses conveyor belts to feed towering stacks of 

: wood into a furnace; waste heat is recycled to dry the 
: trees before they are burned. 


pallingly inefficient. After founding his own firm, Ostlie 


Unlike coal-burning plants that dump their ash in 


` ореп-аїг pits, Ostlie’s plants will reuse their soot. "We 
: take the ash and put it in the forest as a nutrient." 


GREEN TURBINES form by scientists at GE, : ter vapor and carbon dioxide are 
who discovered that genera- : noncombustible byproducts. When 
tors designed to burn gas : burned, the energy-tich part of the 
fied coal can also handle re- : mix has half the heating value of a 
newable fuels. Sulfur : comparable amount of coal. 


dioxides, air pollutants that : 
form a yellow-brown haze, : 
were all but eliminated in — : 
the exhaust. "It produced a : 
gas not at all dissimilar, on a : 
heating-value basis, to what : 
we get from coal,” reports 


The coal industry, of course, has 
: оп efficient rail system to bring ore 
. directly from a mine to the electric 
utility. By comparison, the logistics 
of gathering wood or sugar cane 
debris and delivering it to a central 
: plant could prove difficult. Still, 


nectady, N.Y., screamed to life 


with the familiar whine of a jet en- : 


gine, it drew its strength from an 


unusual fuel: 80 million pounds of : 


sugar cane. Next, the turbine de- 
voured 160 million pounds of 
wood chips. Both materials had 


been converted into a gaseous 
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hen the turbine at General | 
Electric's Research and De- : 
velopment Center in Sche- ; 


: methane, and pure hydrogen; wo : 


David Najewicz, manager of : Brazil and the state of Vermont are 
GE's energy systems research. : actively considering the technology 
During World War Il, Germany pi : because of abundant forests. Swe- 
oneered the process for converting : den and Finland are already build- 
: biomass to о gas. Loaded into a : ing a small plant that runs on 
chamber with water vapor, pressur- : wood chips; it is scheduled to start 
` ized to 300 pounds per square inch : operation this year. 
: and heated to 1,700°Е the biofu- : At the optimal size, GE estimates, 
: el's molecules breok apart and re- : о 30-megawatt generator would 
: combine. They form carbon monox- : need about 27,000 acres of trees. 
: ide (a fuel as well as a toxin), : With selective logging, the trees 


could supply power indefinitely. 


hooting skyward at an av- 
erage growth rate of ten 
P feet per year, a new strain 

of poplar tree is practically in- 
stant timber. The Delloides nigra 
stands in Minnesota are impres- 
sive in two respects. At the 
crowns, leaves can be as large 
as a foot across. And on the 
scale, the trees can weigh in at 
ten tons of dry biomass per 
acre. Lynn Pim корп 
manager of the U.S. Depart- 
ment of Energy's Biofuels Feed- 
stock Development Program, es- 
timates that if comparable yields 
were obtained on 70 million 
acres of idle cropland, or just 
half of the area now available, 
trees could be burned to supply 
all the electricity needed in the 
United States. 

“We're not suggesting cutting 

~~ forests,” Wright says. “We 

re suggesting that one monocul- 
w^ like corn, be replaced with 
another, like poplars.” 

Researchers ore using standard 
horticultural breeding techniques 
to develop strains of poplars and 
other trees such as aspen, birch, 
and maple; all are fast-growing 
hardwoods. The trees can grow 
on marginal, rocky, or even 
swampy land that is unfit for 
crops or left unplanted under 
federal programs to prevent soil 
erosion. 

Trees do not cause erosion the 
way other crops do. Right now, 
"farmers are crying out for uses 
for their land, and the federal 
government is paying them not 
to use it," says Wright. 


JANA BRENNING 
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Five Sexes ARE 
BETTER THAN Two 


hen asked to check off their 
gender on any sort of form, peo- 
ple should not be forced to 
choose between *male" and "female," 
says Anne Fausto-Sterling, a develop- 
mental geneticist and professor of 
medical science at Brown University. 
This rigid classification denies the ex- 
istence of a spectrum of human sexual- 
ity that includes a total of five sexes, 
and perhaps even more, she says. 

Fausto-Sterling identifies three sex- 
es that fall somewhere between male 
and female. Herms, or hermaphrodites, 
are smack in the middle—they possess 
one testis and one ovary (the sperm- 
and egg-producing vessels). The other 
two categories are merms, or male 
“pseudohermaphrodites,” who have 
testes and some aspects of the female 
genitalia but no ovaries; and ferms, or 
female pseudohermaphrodites, who 
have ovaries and some external male 
genitalia but lack testes. 

No one knows exactly how many in- 
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fants are born with a combination of 
male and female sexual organs. But 
Fausto-Sterling argues against the 
rush to surgically “normalize” such 1n- 
fants, pointing to the psychological 
distress felt by some adults who have 
been forced at birth to one side or the 
other. 

Dr. Robert Erickson, a professor of 
pediatrics and molecular and cellular 
biology at the University of Arizona, 
concedes that our society may be too 
quick to “correct” newborns with “am- 
biguous" genitalia. 

But because dual sexuality is quite 
rare, Erickson says the notion of recog- 
nizing extra sexes is "mildly ridicu- 
lous."—Ellen Muraskin 
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GE Says No To COKE 


eneral Electric takes a lot of rib- 
bing from its rivals in the aircraft 
engine business as “the light- 
bulb company.” But GE may have the 
last laugh. 

One of the fundamental problems 
of engine design is coke: carbon de- 
posits formed by hot fuel on metal 
surfaces. Coke clogs the tips of fuel in- 
jectors, makes it difficult to use fuel as 
an engine coolant, and makes it al- 
most impossible to vaporize fuel before 
it is burned—a process that could lead 
to more efficient, cleaner-burning car 
and airplane engines. 

GE scientists believe they have iso- 
lated the source of coke: chemical reac- 
tions between the fuel and the metal 
surface. They coated the metal with a 
hard, nonreactive layer of tantalum 
oxide to keep the metal and fuel apart. 
It worked, say the scientists: No coke 
formed. 

GE has been using the tantalum-ox- 
ide coating process for years—to make 
long-life light bulbs.—B. S. 


*| WHAT'S THAT? les the future. 


And it arrives every 
week on the TV series 
that takes you to 
the leading edge of 


technology and beyond! 
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SCIENCE CL TECHNOLOGY 


ARCHAEOLOGY 
LoorERs, BEWARE 


troling through a deserted site, 
you spot an old arrowhead. No one 
will miss your souvenir, you think. 

“Drop it,” commands a voice. “This 
site is off-limits." 

Thats a scenario from the not-too- 
distant future, according to researchers 
at Lawrence Livermore National Labo- 
ratory in California. They have devel- 
oped a security system for archaeologi- 
cal sites and plan to test it this fall at 
Fort Benning, an Army base near 
Columbus, Ga. The fort, which has 
been looted in the past, contains arti- 
facts from Native American campsites 
dating back thousands of years. 

"It's hard to keep people out of these 
places. If you have a fence, they climb 
over it," says John Baker, head of the 
project. "We hope HIProtect will help." 

The HIProtect (HI for human intru- 
sion) system combines several technolo- 
gies. A seismic sensor measures ground 
vibration, an infrared detector picks up 
body heat, and a magnetometer detects 
metals—in shovels and cars, for exam- 
ple. Batteries power the system. 

A central processing unit analyzes 
signals from the sensors. If an intrud- 
er is detected, the processor calls an- 
other computer via cellular phone to 
sound an alarm. A human operator 
can then turn on a video camera at the 
site and use a microphone to warn the 
intruder away. 

After the test project, the technolo- 
gy could be licensed to a manufactur- 
er. The researchers estimate it would 
cost $5,000 to $10,000 to assemble 
each system.—Mariette DiChristina 


EXHIBIT 
City SLICKERS 


ew York City doesn’t seem like the kind of 
place where a penguin would feel at 
home. But a group of penguins, harbor 
seals, walruses, and sea otters appear to dis- 
agree: They reside at Sea Cliffs, a massive, multi 
million-dollar exhibit that opened in April at The 
Aquarium for Wildlife Conservation in Mind A 
sprawling jumble of realistical- — 

ly painted cement "rocks" 
and deep, irregularly shaped 
pools, Sea Cliffs is designed 
to accurately portray these 
animals" natural habitats. 

For example, a wave-mak- 
ing machine imitates the 
steady rhythm of a shoreline — 
throughout the exhibit’s pools. 
Small fish and other marine 
creatures swim in the ozone- 
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MEDICINE 
A Druc Tuar Grows 
On TREES 


esearchers in Montana have dis- 
covered a fungus that produces 
taxol, a promising drug effective 
against ovarian and breast tumors 
that have not responded to other 
treatments. The main source of taxol 
is the bark of Pacific yew trees. But 
because these trees are slow-growing 
and scarce, there are too few to meet 
demand, and the price of taxol is high. 
Realizing that some fungi can make 
the same compounds as their host 
plants, a husband-and-wife team of 
chemists, Andrea Stierle of Montana 
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State University and Donald Stierle of 
Montana Tech, searched for a taxol- 
producing fungus. In the inner bark of 
one particular Pacific yew (they won't 
say where it is located), they found 
Taxomyces andreanae, a previously 
unidentified fungus that manufac- 
tures taxol. 

"The really special thing about a 
fungus making taxol is that it would 
be possible to culture this fungus and 
extract the taxol from the medium," 
says Andrea Stierle. The fungus cur- 
rently produces tiny amounts of taxol, 
but improved culturing techniques 
could increase the yield. The Stierles, 
along with MSU plant pathologist 
Gary Strobel, have applied for patents 
on the extraction process and are ne- 
gotiating with drug companies. 


Disquised by rues =з m— sensors "m ü mulis unit when they detect human intruders at an кли” site. А \ cellular em at- 
tached to the unit relays the message to a law-enforcement facility. The system could also be used to prevent drug trafficking and illegal immigration. 
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REPRODUCTION 
A Key To FERTILIZATION 


| 'hen Mr. Sperm meets Ms. Egg, 
W conception is the obvious result. 

But how does a dormant, inani- 
mate egg recognize it has collided with 
a sperm of its own kind—and not some 
speck of floating debris? The answer 
lies in the molecular version of sex. 

In this tender encounter, a male 
protein on the sperm fits snugly into a 
complementary molecule on the sur- 
face of the egg. Biologists have known 
about the male key to this molecular 
lock for decades. But now a biologist 
at the University of California at San- 
ta Barbara has determined the chemi- 


Biologists have learned how receptors on a sea 
urchin egg recognize sperm. 


cal and genetic structure of the female 
receptor molecule in one species of sea 
urchin. Turning to genetic databases, 
she has also discovered similar com- 
pounds in other creatures, including 
humans. “It’s in everything that has a 
backbone,” says Kathleen Foltz. “If we 
can learn about it, we may find ways 
to enhance the interaction between 
sperm and egg—or block it.” 

The receptor molecule not only 
binds with the sperm, but also signals 
the egg that fertilization has occurred. 
That signal ensures that subsequent 
molecular suitors are locked out. 
—Mark D. Uehling 


BIODIVERSITY 


A TREASURE TROVE 
Or TREES 


Brazil’s Atlantic coast, botanists have 
found the greatest diversity of trees ever 
recorded: 450 species packed into an area 
about the size of a large department store. 
That's about twice as many species as are 
found in an equivalent area of the Amazon. 
A typical forest plot in the northeastern 
` United States has only ten tree species. 


| n a patch of endangered rain forest along 
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If you're stuck with a chain drive opener, you know the 
answer. Chain drives rely on a noisy, greasy, slack chain 
“= with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie? Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. | 

Maximum Power, Quiet and Durability. Genie's reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

"Tighter" Security. Chains flex, wobble and give. But Genie's 
exclusive solid steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every 1003 model Genie meets or S 
exceeds the strict mandates of The Consumer Products Safety Act. SS 
And every Genie has earned the UL? Mark of Safety. SS 

Easy Installation. Follow the step-by-step illustrated {Ў 
instructions. We even have a how-to home video and a a 
free HELP hotline. Or you can just call an ed" 
Genie Professional to do the job. Д 

For ће name of your nearest Genie dealer or 
Professional Installer, call 1-800-87-GENIE. 
In Canada, call 1-800-654-3643. 


GXL Series 


SCIENCE CY TECHNOLOGY 


Jurassic FEVER 


preserved in ancient amber—fos- 

silized tree resin—is the scientific 
premise of the hit movie “Jurassic 
Park.” Coincidence or not, in a paper 
published as the movie opened this 
summer, a group of scientists an- 
nounced the recovery of DNA segments 
from an extinct weevil entombed in an- 


Ç living dinosaurs from DNA 
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Cretaceous weevil: California scientists recov- 
ered DNA segments from this extinct insect. 
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EN AND A MUST SEE 25' NEON GREEN 


' Available at Kmart 
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stores everywhere. 
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END HOOK 
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STEEL RULE AVAILABLE IN: 
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cient Lebanese amber—the oldest 
DNA ever recovered. Writing in the 
British science journal Nature, Raul J. 
Cano of California Polytechnic State 
University at San Luis Obispo reported 
“the successful isolation and nucleotide 
sequencing of segments of ribosomal 
DNA for a 120-million- to 135-million- 
year-old nemonychid weevil." The wee- 
vil was alive when dinosaurs roamed 
the earth, but because it was herbivo- 
rous it could not have ingested di- 
nosaur blood and thereby contain di- 
nosaur DNA, as the mosquito did in 
the movie. 

While the California researchers 
conclude that "the majority of animal 
remains in amber have preserved 
DNA that can be extracted and stud- 
ied, making amber a treasure chest 
for molecular paleontologists," scien- 
tists agree that it is highly unlikely 
that dinosaurs—or any extinct spe- 
cies, for that matter—can ever be 
brought back to life. —Richard Stepler 


SEEDS Or TRUTH 


| n May 2, 1992, Mark Bogan 
strangled a woman to death, 
abandoned her body in the Ari- 
zona desert, and then washed his 
pickup truck. But Bogan must have 
missed a spot, because police found 
two tiny seed pods in his truck bed. 

In what may be a judicial first, a 
scientist used genetic "fingerprints" of 
the seed pods to prove they fell from a 
palo verde tree at the crime scene. Bo- 
gan, a truck driver, admitted giving 
the victim a ride. But he denied visit- 
ing the derelict factory where her 
body was found. 

That's when Maricopa County 
homicide investigator Charlie Norton 
noticed a raw spot on a palo verde 
branch at the factory. Suspecting Bo- 
gan's truck caused the scrape, Norton 
called Tim Helentjaris at the Univer- 
sity of Arizona in Tucson. In blind 
tests, Helentjaris traced DNA, or ge- 
netic coding material, from both seed 
pods to a single parent—the palo 
verde with the telltale scrape. 

This evidence was made possible by 
Randomly Amplified Polymorphic 
DNA (RAPD) markers. Developed at 
Du Pont, RAPD is a new twist on the 
polymerase chain reaction, a tech- 
nique used to analyze human DNA. 
Du Ponts Antoni Rafalski says that 
RAPD can make any DNA sample 
copy itself, even if the species’ genetic 
profile has never been “mapped.” 
—Ginger Pinholster 


PALEONTOLOGY 
Tiny IMaAMMOTHS 


ME he year is 1707 B.C. Ancient 
T Egyptian culture is in full flower. 

And mammoths wander on an is- 
land north of Siberia. 

As incredible as it may seem, recent 
evidence from Russia's Wrangel Island 
suggests that a small, insular popula- 
tion of mammoths survived until 
3,700 years ago—more than 6,000 
years after they were thought to have 
become extinct. 

The Russians have long known that 
Wrangel Island is an unusual place. 
"There are a large number of mam- 
moth tusks, bones, and teeth lying 
right on the tundra surface," says re- 
searcher Andrei V. Sher. The most 
compact and portable artifacts—the 
teeth—gradually made their way 
west to Moscow. 

But it wasn't until geologist Sergei 
Vartanyan showed his collection of 
mammoth teeth to paleontologist 
Vadim Garutt that an astonishing dis- 
covery was made. ^He had a few nor- 
mal, full-size mammoth teeth, but most 
were very small" recalls Sher. The 
shape of the teeth told Sher and Garutt 
that they belonged to the sixth and fi- 
nal tooth shedding common to both ele- 
phants and mammoths. The two scien- 
tists concluded that the tiny teeth must 
have come from mammoths that stood 
only six feet tall and weighed about two 
tons. In comparison, Siberian mam- 
moths towered about 10.5 feet and 
weighed about six tons. 

Radiocarbon dating of the teeth pro- 
vided another surprise. Dates for the 
small teeth spanned from about 7,000 
to about 3,700 years ago, while dates 
for the large teeth hovered between 
12,000 to 10,000 years ago—when 
mammoths were thought to have be- 
come extinct. The Russian researchers 
conclude that the Wrangel Island 
mammoths descended from migrants 
who crossed a land bridge that later 
disappeared; they continued to exist 
on the island long after their main- 
land counterparts vanished. The dwarf 
mammoths evolved under the pres- 
sures of the new microenvironment. 

As for the final fate of the smaller 
mammoths, the unique microclimate 
that supported the animals may have 
finally disappeared, or human activi- 
ties may have intruded. “This small 
population existed on the edge of its 
means," Sher says. "And ancient 
hunters could have easily trapped and 
killed all the animals, because they 
didn’t have anywhere to hide on the 
island.”—Sandy Fritz 


The three-footdong monitor is a raft supported 


Water POLLUTION by four floats. Suspended a half-inch above the 


water, sensors built into the bottom of the raft 


On CHECK bounce microwaves off the water's surface. 


Water absorbs microwaves, so none are re- 


ashed away by rain, oil that leaks onto flected back to the monitor. But a sheet of oil as 
parking lots and industrial sites can соп" іп as 0.05 millimeters will reflect microwaves, 


taminate reservoir inlets and water- and the amount of reflection is proportional to 
ways. To detect spilled oil before it becomes a the thickness of the oil slick. When oil is detect- 
health hazard, Mike Flemming of Britain’s ed, the monitor can sound a warning signal or 
Atomic Energy Authority has developed a floot- activate oil removal equipment. 
ing electronic monitor. — David Scott 


Sporting Firearms 


Sporting firearms built by Ruger are known worldwide 
for superior performance, exclusive design, and classic 
style. Ruger manufacturing methods and skilled Ruger 
people produce these superb firearms efficiently, and 
Ruger quality reaches the buyer reasonably priced. 


Suggested retail prices for firearms pictured above, 
top to bottom: Ruger Red Label Over & Under 
Shotgun $1157.50; KM77 RSP Mark II Rifle $617.00; 
No. 1 Standard Rifle $634.00; Ruger K10/22RB 
Carbine $236.00. 


Sturm, Ruger & Company, Ine., 31 Lacey Place, Southport, Connecticut 06490 
Instruction manuals for all Ruger firearms are available free upon request. 
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MPUTERS 


OFTWARE 


CONNECTIONS 


New STANDARD COULD 
Have PCs SEEING RED 


aking a portable PC with you 
T» you travel may be conve- 
nient in some respects, but ex- 
changing files with a desktop comput- 
er or sending documents to a printer 
is a cumbersome process involving 
lengthy cables and, at times, special 
adapters. Hewlett-Packard and some 
influential allies aim to change all 
that by enabling you to use infrared 
light beams instead of cables to link 
all types of computers, printers, and 
other devices. 
Hewlett-Packard is pushing a wire- 
. less, high-speed 
| communica- 
| tions standard 
| ^ dubbed Seri- 


Infrared beams let computers and printers 
communicate without cables. 


GRAPHICS 


CHANGING FACES: 
ORPHING SOFTWARE 
Comes To PCs 


ou've watched an android melt into 
Y: variety of objects in Terminator 2 

on the movie screen. You've seen 
faces blend into one another in shaving 
commercials on the TV screen. Now, the 
“morphing” process comes to PC screens, 
enabling you to Тит your motherindaw 
into an alligator-—or perhaps engage іп 
more charitable transformations. 

The process of graphically dissolving 
people, places, or things into something 
completely different on a computer is not 
new, but until recently the metamorpho- 


sis, or morphing, software needed to do it was available only for the kind of 
expensive workstations used by graphics specialists. Morphing software for 


Morphing software combines elements of two 


transfers computer data at 115,000 
bits per second, which is many times 
faster than the speed of infrared sig- 
nals used by remote control devices. 
Hewlett-Packard already uses the SIR 
system in its 95LX and 100LX palm- 


top PCs, as well as its OmniBook 300. 


notebook and some new Vectra desk- 
top models. Now, the company is li- 


censing the infrared technology to 


anyone who wants to use it. 

Several major companies—includ- 
ing Intel, Zenith Data Systems, and 
Traveling Software (makers of 
LapLink file transfer software)—have 
endorsed the SIR standard. A number 
of other prominent PC manufacturers, 
such as IBM, AST, Dell, and Toshiba, 
are also reportedly interested in the 
technology. At least one non-Hewlett- 
Packard product uses the SIR stan- 
dard today. Extended Systems of 
Boise, Idaho, uses the Hewlett- 
Packard infrared system in JetEye, a 
device that connects the 95LX or 
100LX PCs to Hewlett-Packard's laser 
and ink-jet printers. 

Basically, the infrared system 
works by converting a computer's digi- 
tal code (ones and zeros) into analog, 
electromagnetic waves that travel at 
the invisible red end of the light spec- 
trum. A tiny transmitter-receiver, or 
transceiver, beams these waves to an- 


other device connected to the infrared. 
system. The second transceiver picks 


up the analog waves and converts 
them back into digital code so they 
can be stored, printed, or forwarded. 
If laptop and desktop PCs are each 
outfitted with transceivers and use 
the SIR system for sending infrared 


MARIO FERRO 


es to create a 
new picture, as Morph for Windows does here with faces. 


signals, for example, you can swap da- 
ta files between them with a few sim- 
ple software commands. Likewise, you 
could send files from your palmtop PC 
to a printer or modem. The only re- 
striction is that the devices must be 
fairly close to each other and have a 
clear line-of-sight so the infrared sig- 
nals aren't obstructed. 

Not everyone is waiting for a single 
infrared standard, though. Apple and 
Sharp use a slower, customized in- 
frared system in their Newton series 
of personal digital assistants. Casio 
and Tandy do the same in their new 
Zoomer hand-held models. 


PCs costs less than $200 and allows any- 
one to get in on the fusing fun. 

Gryphon Software Corp. of San Diego pi- 
oneered the PC morphing business when it 
released Morph ($149) for Macintosh 
models last year. The company now sells a 
Windows version of Morph ($169). as 
well. Other new morphing programs for 
Windows include Winlmages:Morph 
($199) from Black Belt Systems of Glas- 
gow, Mont.; PhotoMorph for Windows 
($149) from North Coast Software of Bar- 
rington, N.H.; and Digital Morph ($149) 
from HSC Software of Santa Monica, Calif. 

Typically, the morphing process begins 
with two images that have been scanned 
into or drawn on the PC. Areas of both 
images are then highlighted, for use in 
the morphed picture. The software blends 


the pictures to create a hybrid. The amalgamation can also be shown as a 
video sequence.— Marcelle M. Soviero 
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Run Your Own 
Electronic 
Superhighway 
For Just $259 


Have you used CompuServe, 
Prodigy, or the Internet? Imagine 
running your own electronic Bulletin 
Board Service (BBS), accessible to 
your clients and associates via 
modems, LANs, and X.25 networks. 


The Major BBS’ is a full-featured | 
multi-user software package for | 


DOS or Windows. With it, you can 
offer electronic mail, file upload/ 


download, private message forums, 
and teleconferencing to up to 256 
simultaneous users, all from a 
single PC. 


Fax-mail, Internet connectivity, 
graphics, multi-user databases and 


much more are available as plug-in 


options. 
| For a free information kit, call us 
at 1-800-328-1128, or 
fax 305-583-7846. 


\CTICOMM 


/ 4101 SW 47th Ave., #101 
{ Ft. Lauderdale, FL 33314 


COMPUTERS (ST SOFTWARE 


Mercury Center (top) makes the dailySan Jose 
Mercury News available by PC, while Journalist 
prepares a layout from CompuServe news clips. 


COMMUNICATIONS 


DELIVERING THE 
ELECTRONIC PAPER 


ill your daily newspaper soon be 
digital? Chances are, you'll still 
be washing newsprint off your 
hands for some time to come. But some 
newspapers are taking measured steps 
into the electronic age. 

Several major electronic newspaper 
projects are either under way or in the 
planning stages. Precisely how they in- 
tend to present and deliver information 
varies, but all share common elements. 
In each case, the “newspaper” will be 
accessed with a PC modem, either by 
calling a direct number or going 


| through an on-line service such as 


CompuServe or America Online. Typi- 
cally, you will be able to search for spe- 
cific information in addition to simply 
reading the paper. 

One of the first newspapers to pub- 
lish a complete electronic edition may 
be the San Jose Mercury News. The 


INTEGRATED CIRCUITS 
THe PDA 
Е microprocessors inside desktop PCs may 


be marvels of miniaturization, but they're 

still too big and power-hungry for personal 
digital assistants (PDAs) and personal commu- 
nicators. Instead, these hand-held computers 
use tiny but sophisticated processors designed 
especially for them. 

Two of the first PDA processors are the Hob- 
bit chip, from AT&T Microelectronics of Santa 
Clara, Calif., and the ARM610 chip, from Ad- 
vanced RISC Machines of Cambridge, England. 
The Hobbit is being used in EO Inc.'s Personal 
Communicator 440, which is also sold under 
the AT&T name. The ARM610 is at the heart 
of Apple's Newton models. Meanwhile, Intel 
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News is experimenting with a service 
called Mercury Center, which offers the 
current day's news, back issues to 1985, 
and even some feature stories not in- 
cluded in the printed paper. Mercury 
Center is available through America 
Online for $9.95 a month. 

Virtually all of the leading U.S. 
newspaper publishers are investigat- 
ing electronic versions of their papers. 
Several of these companies, including 
Knight-Ridder, Gannett, Tribune Co., 
and Times Mirror Co. have formed a 
partnership with Massachusetts 
Institute of Technology's Media Lab to 
study ways to move toward computer- 
ized newspapers. 

Meanwhile, many on-line services of- 
fer “clipping” options that retrieve news 
stories based on key words. And a new 
program called Journalist can make 
those clips look like a newspaper. Work- 
ing with CompuServe, Journalist down- 
loads the data (news, weather maps, 
stock quotes) and creates a “newspaper” 
using the layout you choose. Journalist 
($130) is published by Ped Software 
Corp. of San Jose.—Jon Pepper 


and VLSI Technology of San Jose, Calif., are: 
developing a custom version of Intel's 38681. 
processor for hand-held PCs, and Motorola is - 
working on a chip dubbed Dragon | that will 
be used in portable communicators. 

In addition to being smaller than standard 
processors, chips such as the Hobbit and 
ARM610 use much less electricity, even while - 
they deliver performance comparable to 
desktop PCs. AT&T achieves this with the ^ ^ = 
Hobbit, for example, by using fewer transistors © f 
and requiring fewer software instructions për -~ 
task. This enables the Hobbit to de- 
liver four times better perfor- 
mance per watt of 
electricity than an 
Intel 486DX chip 
running at the same 
speed, according 
to AT&T. 
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MEMORY CHIPS 


MOVING BEYOND 
THE SILICON 


he capacity of conventional, sili- 
con-based memory chips contin- 


ues to increase exponentially, but 
recent discoveries suggest that mate- 
rials other than silicon could yield 
smaller, faster, and less power-thirsty 
memories. 

At Bell Communications Research 
in New Jersey, scientists have pro- 
duced an all-metal memory device 
that consists of a gold film sandwiched 
between magnetic alloys. Electrical 
current passing through the gold film 
changes the spin of electrons in the 
magnetic layers. The “up” and “down” 
spins represent the ones and zeros of a 
computer’s binary code. These “spin” 
transistors could be built smaller than 
comparable silicon transistors, re- 
quire less power, and dissipate heat 
better. 

Another promising, if more futuris- 
tic, technology is a new superconduct- 
ing ceramic memory chip developed by 
AT&T's Bell Laboratories and Con- 
ductus Inc., of Sunnyvale, Calif. The 
superconducting storage device moves 
data at up to 120 billion cycles per sec- 
ond, several times faster than the 
swiftest silicon chip. Also, the resis- 
tance-free superconducting ceramics 
don’t generate heat. But supercon- 
ducting designs in computer chips are 
unproven, and the chip created by 
AT&T and Conductus works only at 
liquid nitrogen temperatures. 

Meanwhile, researchers at Hitachi 
Europe and Cambridge University in 
London have developed “single-elec- 
tron” memory chips that are far small- 
er and use much less electricity than 
silicon memories. The new devices 
store one electron per data bit, where- 
as ordinary silicon chips store 500,000 
electrons per bit. As with supercon- 
ducting chips, commercial production 
poses a major obstacle: The initial sin- 
gle-electron chips must be cooled to 
near absolute zero. 

Silicon-based memory chips are 
hardly washed up, however. Several 
Japanese companies, including 
Hitachi, Toshiba, NEC, and Fujitsu, 
announced recently that they have 
developed 256-megabit memory chips. 
Currently, 16-megabit chips are being 
widely manufactured and 64-megabit 
chips are expected to be available 
this year. NEC and Matsushita have 
also created new 16-megabit chips 
that are up to four times faster 
than existing memory chips of similar 
capacities.—Mark Henricks 


TROY-BILT° NEW PRODUCT ANNOUNCEMENT: 


^ . THE ALL NEW 
\WOFE-LAWN” MOWER 


ү od ucing.. .£he all new TROY-BILT* Sickle Bar Mower 
= now with power steering! 


| • Amazingly fast... cuts 
(нєн | Рег rep 2,800 sq. ft. of overgrown 
greater г : 
maneuverability! weeds in under 5 minutes! 
* Blaze nature trails for 
ew] “ore power; Walking, hunting, skiing, snow- 
up to SHP! = mobiling. 
* Enhance the beauty of 
your place by clearing unsightly 


| a a suckers, vines and bushes. 
Comfortable, и و‎ • Have a safer place, too, 
vi Wider cut; without fire hazards, driveway 
absorbin H : н LEER 
BORIS MEW) up toss blind spots, poison ivies, oaks 
or sumacs. 
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^ я TROY-BILT Mfg. Co. Dept. A4045 

fect “Off-Lawn” mower to cut grass, | 102nd St. & 9th Ave., Troy, NY 12180 | 

weeds, even light brush of any height | C) YES! разе send me your i 


in all types of terrain. FREE Catalog on how the TROY-BILT* 
| Sickle Bar Mower can help me unlock the i 


full beauty and enjoyment of my prop- 

‚ For Your FREE Catalog Call erty... plus details on prices, models and і 
1-600-532-3737 | savings now in effect! 3 17 | | 
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Passport 4500 SuperWide detects 
every type of radar and laser includ- 
ing the new SuperWide Ka radar 
frequencies recently put into opera- 
tion. Only Passport 4500 SuperWide 
provides protection this complete. 
And with exclusive patented technol- 
ogy and features, you get all of the 
incomparable performance you've 
come to expect from Escort. 
SuperWide radar protection. 
Complete laser protection. Only one 
detector. And only from the detector 
professionals at Escort. 


One Detector 
Does It All — 1.80-433-3487 


Passport 4500 SuperWide $229 


plus shipping & handling. Ohio res. add 6% sales tax. 


Ask About Our "Best Detector Ever" 
Money Back Guarantee 


| Passport 4500 SuperWide ESCORT 
ә a | > Department 401693 
Complete SuperWide radar protection. 5200 Fields-Ertel Road 


x ; i eee T ACTA 
| Complete laser protection. Cincinnati, Ohio 45249 


The Innovative Edge" 


ESCORT products are designed and manufactured in the USA. 


COMPUTERS CZ SOFTWARE 


New Masks For THE 
Mop SQUAD 


ptical recording methods for 
computer data have long been 
hampered by a fundamental] 
problem: The width of the hght beam 
used to read and write information on 
a disc restricts the number of magne- 
tized “pits,” or spots, that can be 
packed into a given area, limiting the 
capacity of optical drives. Narrower 
blue lasers are one potential solution, 
but they're not practical yet. 
In the meantime, Sharp has found 
a way to skirt the limits of existing 
magneto-optical disc (MOD) technolo- 
gy. The company has developed a spe- 
cial recording film for MOD drives 
that could boost their storage capaci- 
ty sixfold. (Current MOD drives hold 
about 128 megabytes of data.) The key 
to Sharp's discovery is a two-layer 
recording film. In conventional mag- 
neto-optical disc technology, the mag- 
netized spots must be spaced on the 
disc so only one falls under the read- 
ing light beam at any time. Sharp's 
second film layer masks certain mag- 
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TEMPERATURE-SENSITIVE FILM © IO 


Sharp's new system for masking certain magnetic spots on a disc with a temperature-sensitive film 


enables a light beam to pick the right spot from a crowd. 


netic signals below a threshold tem- 
perature, but allows those signals to 
pass through when heated above that 
temperature. Only a small area in the 
very middle of the light beam gets 
heated to this critical temperature. 
lhis method of more precise read- 


ing permits the magnetized spots to be 
crammed much closer together than 
would otherwise be possible. As 
shorter-wavelength blue lasers are 
perfected, the capacity of MOD drives 
is likely to take another big leap. 
—Dennis Normile 
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16 Birs Turn A PC 
intro A CD 


"The first generation of PC audio cards 
Е the tinny buzzes and heeps of 
a tiny internal speaker with an array of 

more realistic sound effects. Now the sec- 
ond generation of soundboards has arrived, 
and it’s music to the ears of everyone who 
loves the sound of CD-quality stereo. 

The improved sound stems mainly from 
the move to 16-bit boards, which can pro- 
cess enough digitized audio information to 
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GOING GRAPHICAL 


have been greatly exaggerated. In 

| fact, MS-DOS programs are show- 

ing new signs of life—signs that make 

them look a lot like software running 

under Microsofts Windows interface, 
but without all of the overhead. 

A host of popular DOS applications 
have recently adopted graphical user 
interfaces, which employ on-screen 
menus, symbols, and other visual de- 


T: imminent death of DOS may 


vices to make software easier to use. 
One of the latest is WordPerfect 6.0, 
the best-selling word processor from 
the company of the same name. The 
new version adds pull-down menus, 
multiple document windows, and sup- 
port for a mouse, plus a what-you-see- 
is-what-you-get (WYSIWYG) display 
that can show text and graphics exact- 
ly as they will be printed. Much the 
same is true of Borland's Quattro Pro 
5.0, Lotus 1-2-3 4.0, and Microsoft's 
Word 6.0, among others. 

Many of these DOS programs now 
have a "look and feel" similar to their 
Windows counterparts. With some new 


render the kind of fidelity you would expect | m — 
from compact discs. Previously, most sound PO USOV eC ml rinancial Hishlioh 
cards were eight-bit boards, and some were O SP ааа ot See 
mono-only. But newer 16-bit boards, such 
as Sound Blaster 16 from Creative Labs, 
Digital Sound Pro 16 from Cardinal 
Technologies, Pro Audio Studio 16 from 
Media Vision, and SonicSound from 
Diamond Computer Systems, can handle 
the higher sampling rates needed to pro- 
duce high-fidelity stereo sound. 

The quality of the sound is still partly 
dependent on the size and power of the 


products, such as WordPer- 
fect Presentations, the DOS 
and Windows versions are be- 
ing designed from the outset 
to look and function as identi- 
cally as possible. Yet, typical- 
ly, the DOS versions can run 
on slower PCs that have only 
512 kilobytes (K) or 640K of 
memory, and 20-megabyte 
(MB) or 40MB hard disks. 
—J. Р. 
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speakers cabled to your audio card, but PC BE NE Wa are a beter cA растао zole WordPerfect 6.0 for DOS can 
speakers are getting better too. کا کی‎ a I A display up to nine documents on the 
оН оаа Em screen at once. 


When Bosch Platinum was first 
introduced, it revolutionized the 
entire spark plug industry. 

It's still the only spark plug of its 
kind with a 99.9% pure platinum 
center electrode engineered into a 
unique extended insulator design. 

The results are quicker starts, 
smoother acceleration and improved 
fuel efficiency. That's why we say if 
you don't feel the difference Bosch Platinum makes 
in your car, we'll pay for the plugs. 

And right now when you buy a set of Bosch Platinums 
at a participating retailer, you 
can get a 25€ rebate per plug 
and a chance to win one of ten 
free trips to the Bob Bondurant 
School of High Performance 
Driving. See store for complete 
details. So get a set of Bosch Platinum Spark Ив. 
It could revolutionize the way your car performs. 


©) 


The Ultimate Spark Plua 


Bosch Platinum is the only 
plug with a 99.9% pure 
platinum center electrode, not 
just the tip like some other 
spark plugs. We guarantee 
you ll feel the difference. 


start a car. 
revolution. 


For the Bosch retailer nearest you, 
E call 1-800-882-8101. 


ELECTRONICS 


A Room For Au. 
Acoustics 


Massachusetts Institute of Technolo- 

gy in the center of a circle formed by 
six speakers. The Commitments’ ver- 
sion of “Mustang Sally” plays softly, but 
with only ordinary sound quality. Then, 
at the push of a button, the music is 
rerouted through two Macintosh com- 
puters that synthesize it so the result- 
ing sound mimics the acoustic proper- 
ties of a small, tiled room. Echoes seem 
to bounce off imaginary walls, reverber- 
ate in the air, and then dissipate. With 
another push of the button, reverbera- 
tions lengthen perceptibly as the illuso- 
ry walls seem to push outward to an 
area the size of a football stadium. The 
effect is virtual reality for your ears. 

The prototype acoustic room simula- 
tor is the brainchild of MIT graduate 


I: sitting in the Media Lab of the 


WHEN THE LIBRARY 
Comes To You 


studying history at the Library of Congress | . 


sti is opening new avenues for 
in Washington, D.C. The Library now 


makes selections from some major exhibits ac- | 
cessible to patrons of Internet and America On- 


line networks. Users can electronically stroll 
through detailed picture-and-text material, as 
well as download information to their own 
computers. 


The Library's computerized catalog system is 3 


available to Internet users. Subscribers can 


search through listings of more than 26 million : 


books, microfilm, maps, manuscripts, music, 


and other items. They cannot, however, access : 


the items themselves. 
Meanwhile, a pilot project could make other 


information from the Library of Congress avail- : 
able to schools, businesses, and homes. Jones 


Intercable of Englewood, Colo., uses standard 
coaxial cable to transmit to television sets se- 
lected multimedia information that the Library 
has stored on laser and computer disks. Al- 
ready installed in a Colorado high school, the 


: System uses fermi- 

: nals that piggyback the ca- 
: ble so students can order up analog audio and 
: video. They can access historical movies, still 

: photos, political speeches, music, and text. 

: —Judith Anne Gunther 


Six speakers controlled by two Macintosh computers simulate a variety of acoustical spaces specified 
by the listener, from a low-ceiling jazz club to a football stadium. 


student Bill Gardner. Unlike some 
home entertainment systems that use 
simple time offsets between speakers 
to simulate reverberation, Gardner’s 
system uses complex acoustic models to 
send each speaker an individual set of 
time, frequency, reverberation, and dif- 
fuse reverberation signals. This lets the 
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speakers work in concert to mirror the 
echo patterns of rooms of user-specified 
size and sound quality. Commercially, 
the system could upgrade the sound 
quality of home entertainment systems 
or be placed in small personal work- 
spaces to create the acoustic illusion of 
cavernous spaces.—Jerry Shine 


Au Ears 
On Carrot HILL 


ohn Gage had no trouble getting 
J: House subcommittees atten- 

tion. The director of Sun Microsys- 
tems’ science office held an off-the- 
shelf cellular telephone up to a 
microphone and let everyone hear for 
themselves how easy it is to use the 
phone as a scanner capable of eaves- 
dropping. Gage then picked up six 
"private" conversations in sequence 
on Capitol Hill. 

Testifying last April in front of the 
House Energy and Commerce sub- 
committee on telecommunications, 
Gage declared, *Every cellular phone 
is a scanner, and they are completely 
insecure." The committee was study- 
ing computer encryption and the role 
of government. 

Gage explained later that you only 
have to hit about ten buttons to make 
a cellular phone behave the way it 
was designed to—as a frequency 
scanner. “A lot of kids can do it,” he 
says. "Its more fun than a Super 
soaker [water pistol ]." 


JACK HARRIS / VISUAL LOGIC 


» characterize the use of a projection televi- 

| Sion set. But Virtual Vision of Redmond, 
Wash., is betting that individuals will want to 
watch largescreen TV anywhere—especially 
when only they can see the picture. 

Virtual Vision Sport looks like sunglasses with 
earplugs. The shades attach to a belt module 


Р» and solitary viewing don't usually 


containing an antenna, tuner, ports, and battery. 


А stampsize light-emitting diode (LED) in the 


frame produces a picture from a television signal, 


or any other video signal. The picture is magni- 
fied by a mirror under one eye. (You wear a 


model specific for right-eye- or left-eye-dominant 
vision.) The result is an oversize image seeming- 


ly suspended in front of you. You don't want to 
be driving when you wear this. 

The most fun | had was when | anchored the 
device to my cable box (video- and stereo-in 


jacks are provided) and watched Madonna strike 


a pose as though she were on the ceiling. And | 
was able to extend my line of vision by attach- 
ing the system to a camera held overhead or 

pointed around a corner. With a camera aimed 


backward, Virtual Vision even imparts the sensa- 


tion of having eyes on the back of your head. 
Nevertheless, the product is a solution in 
search of a problem. The company argues that 
you can catch the late news without waking. 
your spouse. (Well, what about earphones?) 
Or you can attend a sporting event and still be 


| Virtual Vision eyeware (right) is tethered to 
; а belt module that contains a tuner, ports, 
: antenna, and battery. 


| able to watch a televised game. (So, tote along 
: a portable TV.) 


The headgear is too flimsy for careless han- 


dling, the wireless reception (depending on loca- 
: tion) is too erratic, and the brightness control is 

: no match for sun glare. If you're planning to 

: bring one to the beach, better wrap a towel over 
: your face. Also, the buttons on the module are 

: 50 scattered that | found myself groping blindly 

: to find them. 


Overall, the viewing experience does not jus- 


: Му the $900 price tag or the additional $150 

: for the Professional Optical System. The picture 

: is perpetually off center, which made me squint. 
: Unlike with the base model, the Professional op- 
: fion lets you focus the image, which is a must if 
: you want to remove prescription glasses. The 

: fact that o battery charge lasts three hours is a 

: plus. But a conventional projection system is a 

: more comfortable, economical, and enjoyable 

: моу to pass the time.——^A. А. 


ViDEO GAMES 


THE WELL-CONNECTED 
GAMESTER 


hen you reach out and touch 
Wo next summer, AT&T 

and Sega of America hope you'll 
do so with a Genesis game system mod- 
ified for player-to-player competition 
and voice communication through the 
phone system. 

An add-on device called The Edge 16 
enables two Sega machines to commu- 
nicate point-to-point while participants 
talk to each other via built-in speaker 
phones. Both players must have copies 
of the same game cartridge plugged 
into their own Edge. The systems ex- 
change game data—such as joystick 
movement and game status—so they 
can display identical screens on the 
players TV sets. Expansion plans in- 
clude tie-ins to multiplayer national 
networks such as The Sierra Network, 
which currently works only with 
modems and personal computers. 

The base Edge 16 unit will cost $100 
to $150. Game cartridges and phone 


charges will cost extra. The unit has 
slots for credit-card-size Edge Cards 
that can be used for customizing games 
and their characters. The Edge soft- 
ware is being developed for AT&T's con- 
sumer products division in Parsippany, 
N.J., by PF. Magic of San Francisco. 
Initially, at least, one place you won't 
be able to play remotely against other 
opponents will be on the interactive 
Sega Channel that is set for testing on 
cable systems in 13 cities this fall, fol- 
lowed by a national rollout early in 
1994. Subscribers will gain access to 
the service by purchasing a combina- 
tion tuner-decoder cartridge that plugs 
into their Genesis machines and televi- 
sion sets. Available 24 hours a day, the 
channels programming will include 
contests, tips, and news, plus a differ- 
ent set of games each month. You'll be 
able to pause and save games for later 
play, but you won't be able to download 
them. Youll also be able to preview 
games. Once a game is available in 
stores, though, you'll have to buy the 
cartridge to keep playing. Pricing will 
be competitive with premium cable 
channels.—Sandy Reed 


INTERACTIVE TV 
JEOPARDY, EVERYONE? 


some new options for competing on 

the Game Channel. And an up- 
coming rival, the Game Show Chan- 
nel, will provide at least five different 
devices for players to choose from. 

The Game Channel premiered this 
summer on the Family Channel. Its 
block of shows are interspersed with 
Trivial Pursuit contests that players at 
home can join on touch-tone phones for 
$4.98 a call. ! 

The Game Show Channel, whose 
backers include Mark Goodson Pro- 
ductions and Merv Griffin Enterprises, 
is scheduled to launch next spring with 
a far more ambitious lineup. It boasts 
41,000 game show episodes. 

Most of the five devices consist of a 
hand-held unit and a box that attach- 
es to the TV. All shows broadcast on 
the Game Show Channel will be en- 
coded to respond to all five devices. 
Viewers will also pay fees to use the 

interactive networks. 


C viewers should soon have 


Devices that let you in on 
the action include 
Trakker and 
ActivCard, 
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TV ACTION 


ActivCard Network's ActivCard 
weighs about two ounces, costs less 
than $20, and tracks points won dur- 
ing the game shows. Interactive Net- 
work's controller displays data on a 
light-emitting diode (LED) screen and 
costs about $200 [“Interactive Televi- 
sion," Nov. '92]. Interactive Systems’ 
InTouch terminal includes a coupon 
printer. It’s likely to cost around $250. 
The Trakker remote control device, 
from Trakker Interactive Services, 
works with a credit-card-size Smart 
Card that is inserted into a unit at- 
tached behind the TV. The system will 
cost less than $100. Zing Systems’ 
Zing setup—a hand-held unit and TV 
topper—will cost around $150, which 
includes the first year’s annual sub- 
scription of $25.—S. R. 
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STEVE STANKIEWICZ 


HOME 
TECHNOLOGY 


EDITED BY SANDY FRITZ 


Using attic heat to warm n pool water takes ad- 
vantage of solar heat without using solar panels. 


HOME ENERGY 
THe Hor Srurr 


ou probably equate the stifling 
Y that builds up in your attic 

with the dusty old junk up 
there—useless stuff. But some simple 
technology from a small Elk River, 
Minn., company taps into this clean, 
reliable, and virtually free energy 
source to heat a pool, several rooms, 
and even water for showers. 

Attic Technology's pool heating sys- 
tem works like this: Using the pool's 
existing filtration pump, water is 
pulled through PVC piping up to the 
attic. There, inside a heat exchanger 
the size of a home air conditioner, hot 
attic air is blown across cool pool wa- 
ter. Gravity then draws the warmed 
water back down to the pool. The 
system works best when the roof re- 
ceives some direct sunlight each day 
and when the attic space is approxi- 
mately the same area as the pool. An 
independent assessment of the tech- 
nology by a Florida utility shows that 
it does work. 

The company's space heating system 
is even simpler. When the attic temper- 
ature exceeds an owner-controlled tem- 
perature, say 68 degrees, a blower 
kicks on and sends warm attic air 
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down through a series of ducts into the 
house. Tests in Minnesota show that 
the system helps heat homes in all 
months except December and January. 

In the Sun Belt, attic heat could 
save home owners even more, accord- 
ing to the company. Both the pool and 
space heating systems are simple 
enough for a do-it-yourselfer to in- 
stall. A domestic water heater is due 
out next year.—P. J. Skerrett 


BUILDING COMPONENTS 
MopuLAn ROOFS 


killed workers need about a week 
to build a roof for a single-family 
house, but unskilled workers can 
now do the same thing in just a day— 
and do a better job than the pros. 

The Innovative Housing Construc- 
tion Technology Program at the Mas- 
sachusetts Institute of Technology has 


given birth to a new modular roofing 
system that is composed of two layers 
of oriented strand board sandwiching 
a core of fiberglass insulation. The 
roof is actually a series of panels from 
two to four feet wide and up to 24 feet 
long. The panels are manufactured 
off-site and simply hauled up onto the 
rafters and nailed in place. 

According to John Crowley, a re- 
search associate at MIT's department 
of architectural planning, the univer- 
sitys panel roof approach boasts bet- 
ter insulation ratings (R-38) than con- 
ventional roofs and has fewer gaps 
and defects that result in heat loss. 

On top of that, the panel system 
should be cheaper—between 30 and 
50 percent savings over conventional 
roofs—and won't erode the dwindling 
supply of old-growth trees because - 
oriented strand board is made from 
thin strips of lumber glued together. 
About ten manufacturers have shown 
interest in the system.—Jerry Shine 


=W new meaning. Taking advantage of the fact 
that demolished houses are mostly wood and con- 
crete, Ted Laukemann has developed a machine 
fe ones SO ota E 
mulch and rubble. “This thing'll process about 80 
tons—about four or loads—an hour," 
says Laukemann. "We've done a couple of hun- 
ب‎ —— 


Tenes E two hake kers, 


сала he says of is n recycling mac dine. TS | 


„e pons sime, Laukemann's d jughter start- yt 


Training includes AT-compatible computer system with hard drive and AutoSketch? CAD software! 


Be today's com 


ete drafter. 


N ow with NRI, you can get in on the 
ground floor of CAD, the new revolu- 
tion in drafting! 

Transforming rough sketches and calcu- 
lations into accurate working drawings, 
drafters have always been the key link in 
the chain of creative people who envision, 
design, and build the world's products. And 
today, thanks to the computer revolution, a 
career in drafting offers more job security 
— and opportunity — than ever before. 

It's true! People with computer-aided 
drafting (CAD) skills are achieving break- 
through success on design teams in all 
areas of business and industry. In fact, 
employment experts predict that manufac- 
turers will hire some 300,000 of these com- 
puter-savvy drafters over the next decade! 

Now, with NRI at-home training, you 
can get the hands-on skills and equipment 
you need for a fast start as today's complete 
drafter, equally comfortable with both 
manual and computer-aided drafting 
techniques. 


Only NRI gives you an 
AT-compatible computer and CAD 
software you train with and keep 
Working with a full array of drafting tools, 

you first master the techniques required 

to create detailed drawings by hand. Then, 
with a firm foundation in traditional meth- 
ods, you move on to do the same kinds of 
drawings with greater speed and accuracy 
— using the high-powered PC and software 
also included with your course. 

Only NRI gives you this priceless, 
practical experience ... with a complete 
computer system that's yours to train with 
and keep! You learn to create precision 
drawings using a fully IBM PC/AT-com- 
patible system that includes a full meg 
of RAM, hard disk drive, high-density == 
floppy drive, mouse, and 14" monitor. (= 
But that's just the beginning. 


Luce E TR) 


AutoSketch CAD software turns 
your computer into a high-tech 
drafting tool 

Using your AutoSketch CAD software, 
you learn to draft objects with a variety of 
computer-generated drawing tools — from 
lines, arcs, and circles to fillets, ellipses, 
and pattern fill areas. And, once you've 
discovered how to draw an object, you 
learn how to quickly stretch it, scale it, 
copy it, rotate it at any angle, or change 
its dimensions. 

You find out how fast and easy it is 
to manipulate your work with a single 
keystroke — moving or adding features 
such as wheels, doorways, and circuitry 
on your mechanical, architectural, and 
electrical drawings. 


NRI Discovery Learning Method 

means no experience necessary 
NRI's unique training method helps you 
learn by doing as you build a complete 
understanding of today's revolutionary 
drafting techniques. 

Bite-size lessons expand your knowledge 
one step at a time while hands-on Discovery 
Learning projects give you practical draft- 

| ing experience. You 
learn at home, at 
your own pace, guid- 
ed by your personal 
NRI instructor from 
the basics of drafting 
to more advanced 


Soon you have 
2 the skills and con- 
fidence you 
need to draft 
detailed render- 
ings of 
sprockets, 
homes, 


computer techniques. 


circuit boards — indeed, virtually anything 
you'll be called on to produce on the job — 
at the drafting table or your computer 


terminal. 
Send today for 
your FREE NRI catalog 

Whether you want to change careers, 
advance on the job, or make good money 
in a business of your own, you can count 
on NRI hands-on training to give you the 
fast start you need to succeed. Send today 
for your free catalog describing NRI's 
new course in Computer-Aided Drafting. 

If the coupon Is missing, write to 
NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 
AutoSketch is a registered trademark of Autodesk, Inc., 
makers of AutoCAD *. IBM, PC, and AT are registered 
trademarks of IBM Corp. 


Send Today For FREE Catalog! 


rz _/ aw 
Mra schools mie | 
McGraw-Hill Continuing Education Center { 
4401 Connecticut Avenue, NW 
Washington, DC 20008 
vf Check one FREE catalog only 
J COMPUTER-AIDED DRAFTING 
- Computer Programming 
J Microcomputer Servicing 
J Desktop Publishing and Design 
2 Home Inspection 
2 Programming in C++ with Windows 


NAME (please print) AGE 


ADDRESS 


CITY 


STATE ZIP 101-0993 | 
L чеш Member, National Home Study Council 


HOME TECHNOLOGY 


ECOLOGY 


SAVE THE EARTH— 
PLANT A Roor 


Southern California are waiting 
for their roofs to grow—literally. 

The roofs of the houses will be cov- 
ered with Xeroflor, a living mat of 
plant and moss species originally de- 
veloped in Europe about 20 years ago 
as an environmentally friendly prod- 
uct. Xeroflor has recently caught on 
because of its practicality. The living 
barrier protects the roof from the sun, 
rain, and temperature fluctuation and 
acts as insulation in cold weather and 
as a natural air conditioner in the 
summer as the plants transpire. 

Xeroflor is grown on top of nylon mat- 
ting that is filled with a substrate of 
minerals and organic material. The 
vegetation intertwines to form a thick 
sheet that excludes any wind-borne 
weeds. Because there is no soil, Xeroflor 
is lighter than traditional sod roofs. 

The living roof does not need to be 
watered or cut, and changes colors 
with the seasons. Xeroflor’s New York 
manufacturer says the roof will last as 
long as the house.—Erin McNeill 


T wo houses being built this year in 


INSULATION 


THERE’ Ss NOTHING 
To Ir 


t won't be long before appliance manu- 
facturers have yet another non-CFC-pro- 
ducing insulation option. Silica-based 
aerogel panels, developed at the Battelle 
Institute in Columbus, Ohio, are made by 
blending a combination of organic and inor- 
ganic compounds together and then adding 
alcohol. The solution is then heated to 
evaporate the alcohol, leaving a solid but 
porous material that's pockmarked with mit 
lions of tiny air bubbles. The result is an ex- 
tremely light insulating material that's 95 
percent air; a oneinch4hick, one-foot-by- 
one-foot panel weighs about eight ounces 
and boasts an R-value between 8 and 15. 
The aerogel panel is fire retardant up to 
71°C, has good sound-absorption qualities, 
could be useful in auto, aerospace, and 
building industries. But the prime attraction 
to aerogel insulation is its simplicity. “It 
should retain its insulating qualities indefi- 
nitely," says Sangeeta Ramamurthi, a re- 

X search scientist at Battelle who helped de- 
velop the material. "It doesn't use any CFC 
gases or any type of vacuum that can lose 
pressure. It’s just air." ——J. S. 
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PEST CONTROL 
Fiy FRYER 


orget the swatters. And toss that bottle of 
insecticide. After 16 years of on-again, off- 
again research, U.S. Agricultural Research 
§ Service (ARS) entomologist Lawrence Pickens 
hos finally perfected the ultimate industrial 
strength fly killer: it’s three feet high, pyramid- 
shaped, and solar-powered. 
Marketed by Olson Products of Medina, Ohio, 
under the name Tower of Doom, the device re- 


| flects just the right wavelength of white light at 


| just the right angle, luring most of the fly 
species that bug humans——but not beneficial 


insects such as bees or butterflies. Once the ип- 
suspecting insect parks itself on one of the con- 


venient wire grilles on the outside of the de- 
vice, a two-millisecond electric burst generated 
by a small solar panel zaps the vermin. Flies 
die on the Tower of Doom, with a popping 
sound that's softer than the prominent sizzle 
produced by plug-in fryers. “It takes at least 
4,500 volts to kill stable flies," says Olson 
president Earle Olson. "This generates 30,000 
volts." (Parents, don't panic: The pulse is too 
brief to harm kids, pets, or birds.) 

“We've killed as many as 4,000 flies per 
day," Pickens says, "but theoretically there's 


A ана mi uid EM the cles а. 
exterior grilles, flies are killed with а zap 
from a solar panel. The fried ig are very 


popular with neighborhood birds. 


no limit." Better yet, he says, the fly carcasses 
that fall to the ground at the base of the trap. 
are û delight for neighborhood birds. “Some 
mornings, I’ve gone out to check the trap and 
found a whole ring of birds eating and chirping | 
happily," he reports. ; 
Although the current version (about $400) is 
intended for farms and zoos, Olson plans to 
produce à less expensive home version by the 
end of the year—Robert Langreth 


Clean, green, and responsible, this new house 
design can literally stand alone. 


Home DESIGN 


Waste Not, Want Nor 
a completely different kind of 


A:: house—it’s independent 


from the electricity grid, the water sys- 
tem, and sewage lines. “We wanted a 
house that could remain independent 
of city utilities,” explains Toronto ar- 
chitect Martin Liefhebber. “So we will 
heat it with an efficient wood stove, 
provide electricity from solar panels, 


Canadian architect has designed 


and recycle all waste with 
the help of a self-compost- 
ing toilet and greenhouse." 

Liefhebber estimates 
that the two story, 992- 
square-foot home, designed 
to be squeezed into existing 
urban lots, could be built 
for less than $100,000. 
Nothing will be wasted: 
The roof catches snow and 
rainwater that will be 
treated for drinking water; 
the toilet, which will use 
only a cup of water per 
flush, will produce fertiliz- 
er for the greenhouse garden situated 
on the home's roof. The walls will be 
built of blocks made from concrete 
mixed with cellulose fibers—light 
and inexpensive, yet a very good in- 
sulator. Liefhebber has named his 
house the Codicile, a hybrid of domi- 
cile and codicil, the postscript to a 
will. “Тһе name reflects the philoso- 
phy that if we use less resources, 
we'll have more to pass on to future 
generations," he says. 

Toronto zoning laws have so far pre- 
vented the house from going up, but 
Liefhebber is hopeful that his innova- 
tive idea will have wide appeal and 
plans to build a prototype later this 
year.—Jonathan Beard 


That's the day revolutionary Wolverine DuraShocks* hit the market. With the patented 
compression pad system on the sole that delivers comfort like no other boots in existence. DuraShocks 
technology combines the Bounce* sole which works as a shock absorber to cushion the foot and a foam 
footbed with a unique polymer heel pad to absorb the shock of impact. E. | 
Lightweight, durable and guaranteed comfort or your money back. 
That's American technology like nothing else on earth. For a free 


video on DuraShocks and the dealer nearest you, call 1-800-543-2668. г F- 
Then see for yourself why DuraShocks make all other boots history. | : 
©1993 Wolverine World Wide, Inc., Rockford, MI 49351 M A D E | N T H E U & A © 


clear, tough finish that protects 
your wood indoors or out. It is 
specially formulated to guard 
against the elements, with ultra- 
violet light absorbers to help 
keep wood from discoloring in 


HOME TECHNOLOGY 


TOOL REVIEW 


Paint SPRAYERS 


ume, low-pressure (HVLP) paint- 

spraying technology that greatly re- 
duces paint overspray, saving paint 
and reducing toxic emissions. That ex- 
pensive equipment was mainly for pro- 
fessionals. Now, three new self-con- 
tained, use-at-home HVLP paint 


| п 1990, we reported on new high-vol- 


The Campbell HV2000: Good ergonomic design 


combined with good value. 


How Io KEEP WOOD BEAUTIFUL THROUGH 


Helmsman” Spar Urethane is a 


ETERIORUIN TERIOR 


CLEAR 


4 


| the sun. Plus, Helmsman is 


iS 
е 


МІНМАХ 4 


flexible. So it expands and 
contracts with the wood as the 
temperature changes, to resist 
cracking and chipping. For 
exceptional beauty and pro- 
tection, count on Helmsman. 


Makes AND KEEPS Woon BEAUTIFUL™ 


For your FREE booklet: "Tips on Wood Finishing," write Minwax, P.O. Box 260, Dept. PS093HE Whippany, NJ 07981. 


@ Minwax and Helmsman are registered trademarks of the Minwax Company, Inc. © 1993 Minwax Company, Inc. 


sprayers are on the market for between 
$179 to $359. 

To find out how these economy units 
stack up against each other and 
against the pro models, I tested and 
compared them with AccuSpray and 
Eagle pro units that retail from about 
$675 and up. 

With all HVLP units, turbines power 
a small multistage blower that sends 
large volumes of warm, filtered air at 
four to five pounds per square inch (psi) 
through an inch-diameter hose to a 
spray gun. This gently transfers the 
paint to the work surface so that as lit- 
tle as 15 percent of the paint ends up as 
overspray. With conventional paint- 
spraying units, as much as 80 percent 
of the paint can bounce back off the 
work surface as overspray. 

While the professional HVLP units 
are a bit faster, occasional users won't 
miss much by choosing a lower priced 
HVLP unit. The turbines on the econo- 
my units were on par with the pro mod- 
els, albeit a tad smaller. 

For pure economy and bonus fea- 
tures such as an inflator attachment 
and a hose that stores inside the base, 
consider the Wagner FineCoat. The 
most attractive aspect of this unit is its 
price ($179 to $190), while the down- 
side includes its inability to adjust the 


Economical, yes, but the base model Wagner 
FineCoat packs a powerful performance. 


airflow, and a small-mouthed paint cup 
that is tough to clean. 

Choosing between the more expen- 
sive FineCoat CS2000 ($359) and the 
Campbell HV2000 ($289) is a close 
call, even though the Wagner device 
costs $70 more. The Campbell has a 
better ergonomic design while the 
Wagner sports a slightly sturdier hose 
and gun. 

Two things to keep in mind: After 
trying stains, lacquers, polyurethanes, 
and water- and oil-based paints, I 
found that proper thinning is very im- 
portant for HVLP sprayers to work 
well. And all these units are noisy, 
producing well over 80 decibels when 
running.—Phil McCafferty 


VENTILATION 
To Air’s DIVINE 
espite what you may have heard, the British do not 


like living in damp, mold-infested dwellings. A crafty, 


"new dehumidification device may be the answer to 


can be installed in new or pre- 


MINERAL 

naturally to lower pressure areas outside the structure. The Lo 

mineral wool promotes a gentle but steady airflow, while ! 

its thermal properties function as a barrier to keep heat 

in the house. And there is little condensation on 

the mineral wool or the vent’s plastic housing. 4 
The unit costs nothing to run and 7 


existing housing. An indepen- 


dent assessment of the device. 
shows that it keeps relative hu- 
midity levels inside a home 


their prayers, and the prayers of anyone else confronted by 
the same problem. 
Advanced Building Components in Chillerton, Isle of 


Wight, has developed Seculair, a passive ventilation system welt below the threshold neces- · | i damp air, n 
that relies on physics rather than electricity for operation. sary for condensation. Secu-. Ж out goes the a 
Seculair is a carefully designed vent stuffed with mineral lair retails for about damp air. E 
wool that allows water vapor inside a structure to migrate $55.—David Scott MOIST INDOOR AIR - 
OUTDOORS BE | Bice aad pene 
Worry Nor Over | | 
TREATED Woop 


any gardeners use chemically 
preserved wood to build soil- 
bed containers or for vegetable 
stakes because it resists rot so well. 
But some of them worry that the wood 
preservative—usually chromated cop- 
per arsenate—could somehow leech 
into the soil where it could be ab- 
sorbed by the vegetables, leading to 
arsenic-laced food. 

Now two preliminary studies indi- 
cate that preserved wood is safe to use 
in vegetable gardens. Calvin Finch, 
an agent at the Texas A&M Universi- 
tys Cooperative Extension in Bexar 
County, measured the levels of arsenic 
in soil beds that had been constructed 
up to nine years ago with treated tim- 
bers and also in recently constructed 
beds. Samples were taken one inch 
away and one foot away from the 
wood. The results: Levels of arsenic 
were nearly the same in the two sam- 
ple groups, and no samples contained 
dangerous amounts of arsenic. 

In addition, Atlanta-based Hickson 
Corp., a preservative manufacturer, 
compared vegetables grown in beds 
constructed with treated and with non- 
treated wood. The data showed little 
difference between the copper, chromi- 
um, and arsenic levels in those vegeta- 
bles grown near treated wood and 
those that were not. The reason, says 
Hickson spokesperson Huck DeVenzio, 
is that the preservative chemically 
bonds with the wood; only under severe 
conditions, such as burning or splinter- 
ing, do those bonds break. 

While Calvin Finch says he is confi- 
dent that the treated timbers did not 
release their chemicals into the soil he 
tested, he believes more thorough 
research is necessary, and he is cur- 
rently drawing up plans now for a 
more definitive study that will exam- 
ine all three components of the preser- 
vative.—Judith Anne Gunther 


R e D d C e: Yo Uu r The Escort 9000 Series is the next generation 


of cordless phones. The first consumer phones to 


use Digital Spread Spectrum technology (patent 


Co ra | e $5 p h 0 $1 e pending), they set a new standard for range, clarity 
| : | | | апа security. 

АГ. | | 1 RANGE - the farthest 

| W it h 0 n e Th at Wor ks aum With up to four times the range of ordi- 


POM. nary cordless phones, Escort's 9000 Series 
4 gives you unprecedented freedom and 
mobility. Just pick up the handset and go — room 
to room, around the yard — even around the block. 


CLARITY - the clearest 3 

By utilizing the most advanced digital technol- - 
ogy (similarto that used in making CDs), Escort's ا‎ 
9000 Series provides incredibly sharp sound quality. 

No static. No echo. Just clear, crisp conversations. 


SECURITY - the safest 

= Escort's 9000 Series cordless phones | 
m, keep private conversations private. No 
unauthorized listening. No third party interference. | 


Just absolute privacy. And only Digital Spread Spec- 
trum technology provides this level of security. 


Digital Spread Spectrum (DSS) Technology 
DSS is used by the US Military to ensure abso- 
lute security in field communications. By rap- 

idly and randomly changing frequencies over 

a wide (26 MHz) bandwidth, total security is 
assured. And digital technology embeds 
microprocessors to eliminate unwanted line 
noise for crystal clear sound. 


Our Exclusive "Best Phone Ever" Guarantee 
Simply put, if the Escort 9000 Series cordless phone 
isn't the best cordless phone you've ever used, 
return it within 30 days for a refund. Period. | 


The Escort 9000 Series: The future of cordless 
phones. Order yours today. 


The Escort 9000 Series phones operate with the ease and conve- 

nience of corded phones. With Automatic Answer, you can take | Call toll-free 
calls by just picking up the handset from the base (there are no | ЕГ | 
buttons to push). They operate in three positions: lay-down (like a 1-800-433 -3487 | 
standard phone), stand-up (pictured left) or on the wall. In addi- is l | 
tion, the Escort 9000 Series phones are loaded with features: Escort 9000 $399 


Digital Spread Spectrum (D55) Technology * 900 MHz frequencies * plus shipping & handling. OH res. add 696 sales tax. 
100 channels * Memory * Handset speaker volume control * Handset 


ringer control * Last number redial * Automatic Answer * 100,000 ESCORT 
The Escort Series consists of digital security codes * Out-of-range alert * Low battery indicator * ь Department 101693 
Escort 9000 in White Handset locator and 2-way page * Compact base measures only 5200 Fields-Ertel Road 


and Escort 9010 in Dark Gray, — 7.125" x 5.875 x 1.75". iv à 
4 Cincinnati, Ohio 45249 


Escort, a consumer electronics designer and manufacturer for the past 15 years, is the world's leading " | 
maker of radar detector products. All ESCORT products are designed and manufactured in the USA. | fe 
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The Innovative Edge" 


AUTOMOTIVE 


BMWs Newest Boxer 
Ae obsolescence, BMW’s ven- 


erable series of “boxer” opposed 
twin-cylinder bikes is satisfying 
traditionalists while attracting cyclists 
who might once have viewed BMWs as 
quirky, special-interest machines. 

A ride on the R1100RS reveals that 
BMW has succeeded in crafting 
a thoroughly modern machine for long- 
distance touring and proficient riding 
on curvy back roads—no mean feat. 
Replacing its predecessor’s two-valve, 
single-camshaft engine is a four-valve 
design driven through short push- 
rods and rockers by cams mounted high 
in the cylinder heads, but not actually 
above the valves. The compact arrange- 
ment makes the 1,100-cc engine nar- 
rower for ground clearance during 
cornering. 

A high volume of oil passing through 


hen it was introduced ten years ago, - 
the Mercedes-Benz 190 sedan quickly 


became known as the “baby Benz.” 


The 1994 C-Class, which replaces the 190, соп : 


be described as a compact Mercedes, but it’s 
certainly no longer a baby. Compared with the 
190, the new car is two inches longer overall 
and rides on a one-inch longer wheelbase. 
Interior volume is up sharply: 101.3 cubic feet 
vs. 84.5 cubic feet in the 190. The trunk is 
also larger, by two cubic feet. The car’s low 


the cylinders and heads helps cool the 
engine, while fuel injectors controlled 
by a Bosch digital motor electronics 
system deliver the gasoline. The result 
is an impressive 90 horsepower and 70 
pound-feet of torque. A catalytic con- 
verter—popular with “green”-minded 
riders in Germany—is available as an 
option and can also be retrofitted to a 
noncatalyst bike. 

BMW's lightweight Telelever design 
combines elements of a telescopic fork 
and an automotive A-arm suspension. 
The suspension’s pair of telescoping 
legs serve only to locate the front wheel 
and provide steering. The fork’s sliding 
lower legs pivot on a ball joint at the 
forward end of the A-arm, while the 
stationary upper tubes are supported 
by a steering-head bearing in a sub- 


: grille, high deck lid, and slightly flared front 

: fenders are highly reminiscent of the S-Class, in- 
: troduced last year. Overall weight is also in- 

: creased by as much as 300 pounds, but at no 

: penalty in fuel economy. The C-Class gets slight- 


: ly better gas mileage than the 190. 

The four-door sedan comes in C220 and 
: C280 models. The C220 is powered by a 2.2- 
i liter, double-overhead-cam four that produces 
: 147 hp at 5,500 rpm; ће 280, by a 2.8+iter 
: DOHC, inline six that develops 194 hp at 
: 5,500 rpm. A four-speed automatic transmis- 


: sion delivers power to the rear wheels. Four- 
: wheel disc brakes are standard, as is an an- 


tilock braking system. Traction 
control is optional on the C280. 

Suspension is independent on 
all four wheels with Mercedes’ 
fiveJink rear suspension. Front 
and rear stabilizer bars are stan- 
dard. Ride and handling are in 
the European luxury car tradi- 
tion: well isolated from shocks 
and bumps and with precise 
steering. 

Expect the C220 to cost 
about $30,000 and the C280 
approximately $35,000. 
—Richard Stepler 


The engine and transmission 
castings of the BMW 
R1100RS act as the 
machine’s backbone, with 
lightweight subframes 


supporting the seat and 
fuel tank. 


frame that is bolted to the engine. 

A single coil-over shock absorber at- 
tached to the A-arm performs damp- 
ing and springing functions. The 
Telelever resists brake dive by direct- 
ing most of the braking forces through 
the A-arm and into the engine casting, 
leaving the shock absorber its full 
range of travel. The payoff is a sur- 
prisingly plush ride, along with excel- 
lent stability over bumps. 

BMW’s pioneering antilock braking 
system has been replaced on the 
R1100RS by a second-generation ABS 
that is lighter and features improved 
response time.—Stuart F Brown 


OZONE-FRIENDLY 


most automotive air conditioners 

in the 1994 model year, two years 
before an all-out ban on chlorofluoro- 
carbon-based refrigerants goes into 
effect in 1996, raises some questions 
about the future of the estimated 140 
million old-style auto air-conditioning 
systems still on the road. 

Auto manufacturers have been 
stockpiling CFC-12 and installing re- 
cycling systems that recapture the gas 
during routine service. Still, spot 
shortages of CFC-12 already have de- 
veloped, making it difficult in some ar- 
eas to refill a unit that has not been 
designed for the ozone-friendly R-134a. 

One alternative, converting an ex- 
isting system to R-134a, can be either 
simple or complex, depending on the 
design of the unit. GM says the cost 
ranges from an $80 recharge to about 
$800 to replace a complete air-condi- 
tioning system on an older model. 


T» elimination of CFC-12 from 
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THE ALL-SEASON GOODYEAR AQUATRED: 
YOU GET TRACTION. WET OR DRY. 


а Cx oH 
Б 1 zl Te 9 


И Hydroplaning is great for skiing. But 


not for driving. The all-season Goodyear 
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"T $$ Aquatred, with its unique deep-groove 
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' - TM 
Aquatreds © AquaChannel, sweeps water away. 
deep-groove | = 
AquaChannel. This keeps more tire in contact with 


the road for outstanding wet-weather traction. 
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INSTANT TRACTION. 
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JUST ADD WATER. 


In the wet, in the dry and in the long run, Goodyear's unique 
AiDiDIDID] compounding system gives Aquatred outstanding traction and 
a 60,000-mile limited treadlife warranty. Ask for details. 
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Vie) Seer Tack thieves 


This is “Aquatreding.” 


AQUATRED. ONLY FROM GOODYEAR. 


Discover Aquatred wet traction for your passenger 


Aquatred's wet-traction design is SO car or minivan. For your nearest Goodyear retailer 
successful that it can now be found in 


our newest Formula One racing rain tire. call 1-800-GOODYEAR. 
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EAGLE 68-6: AQUATRED: WRANGLER 68-А- 
Dual tread zone for Deep-groove design “Triple Traction” 
high-performance for outstanding tread for all-surface 
traction. wet traction. traction. 


GOOD; YEAR 


AUTOMOTIVE 


No, this is not a trick photo. Microcars start small, and in their sporty derivatives, get even smaller. 
The tiny size is prompted by Japanese regulations aimed at saving space. 


URBAN Assautr VEHICLE 
efore you even ask, the answer is 
B- No, you cannot buy the new 
660-cc, DOHC, three-cylinder, in- 
tercooled, turbocharged Mazda AZ-1 
in the United States, even if you could 
afford its $14,000 sticker price. The 
plastic-bodied, bumperless micro-rock- 
et would never meet U.S. crash safety 
requirements, and tweaking its 64- 
horsepower engine to pass our emis- 
sions standards would erode the AZ-1's 
40-mpg rating. But that didn't stop us 
from throwing the mid-engine coupe 
into Manhattan traffic to judge the 
Japanese definition of an urban 
assault vehicle. 

City vehicles need to accelerate 
quickly, stop quickly, and feature good 
mirrors. The AZ-1 scored well in all 
three departments. Acceleration off 
stop lights was brilliant, especially 
when the turbo kicked in with a 
scream at around 3,000 rpm. Four- 
wheel disc brakes quickly checked the 
1,587-pound car's excess speed and 
the mirrors gave an ample view of the 
New York traffic around us. Steering 
was nimble and sure. Japan-market 
city cars are, in some ways, an urban 
commuter's dream. 

The AZ-1 failed on two key points, 
however. Potholes ingested its little 
13-inch wheels and strained the four- 
wheel independent suspension; also, 
the car's cute appearance and gull- 
wing doors drew crowds anywhere it 
was parked. That suggests it would 
also attract thieves. 
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At just less than 11 feet long, the 


car had no parking problems in New 


York. And it magically swallowed a 


six-foot-tall test driver and a six-foot- 
three-inch photographer. Getting in 


and out of the car, however, required 


the agility of a gymnast. 


A worthy road warrior? You bet. But 
one you won't soon see in midtown 
rush hour traffic.—Sandy Fritz 
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LEAN Car Licks NOx 


ider use of fuel-efficient lean- 
W^ engines has been 

stymied by a major problem: 
oxides of nitrogen (NOx) emissions. As 
fuel mixtures get leaner, exhaust gas- 
es become oxygen-rich. Excess oxygen 
makes it difficult for current catalysts 
to deoxidize NOx. For carmakers with 
lean-burn engines, an effective NOx 
catalyst has been the Holy Grail. 

Mazda claims to have found it—at 
least a version adequate for the 
Japanese market. The company re- 
cently announced a three-way catalyst 
that removes hydrocarbons, carbon 
monoxide, and nitrogen oxides from 
lean-burn engine exhaust. 

The catalyst is based on the mineral 
zeolite, which is coated with a precious 
metal Mazda won't identify. The com- 
pany says it has confirmed the durabil- 
ity of the new catalyst in bench tests. 

For drivers, the benefit is fuel effi- 
ciency. The Mazda catalyst allows 
lean-burn operation over a wider range 
of driving conditions than current lean- 
burn engines, boosting fuel economy 
from 5 percent to 8 percent. 

The new catalyst does not yet meet 
California's strict NOx limits, however. 
—Dennis Normile 


CADILLAC"S 
New Cruiser 

t's big, make no mistake about it. Ar 210 

inches long and 3,998 pounds, Cadillac's- 

Deville Concours, new for 1994, is three 
inches longer and 400 pounds heavier than 
last year’s Deville. 

The new Deville has most of the hallmarks of 
the typical large American luxury cruiser. But not : 
quite all. Installed beneath this Caddy's broad 
hood is the Northstar V8 engine, until now ОЁ 
fered only in the Seville and Eldorado Coupe 
and the discontinued Allanté. This variant of 
Cadillac’s double-overhead-cam, 32-valve en- 
gine develops 270 hp at 5,600 rpm and 300 
pound-feet of torque at 4,000 rpm; sufficient, 
says Cadillac, to push the six-passenger 
sedan to 60 mph in about eight -~ 
seconds. 

Concours has the 
rest of the 
Northstar 
i : m" 
as well, 
including 


; independent front and rear suspension, electron- 
: ic damping, and speed-sensitive rack-and-pinion 
; Steering. These underpinnings allow Cadillac en- 
i gineers to pull off a real sleight-of-hand: In spite 
: of its size, the Concours handles like a true 
: Sports sedan, with precise steering and road feel 
i and оп isolated yet controlled ride. It's fast and 
i it sticks to the road, with none of the soft, wal- 
i lowing sensations of Cadillac's past efforts. 


Two details keep the Concours out of the true 
i sports sedan dass: Instead of front bucket seats 


: and о console, there's a bench seat for three 
: passengers in front, a feature Cadillac says its 
: buyers demand. And the instrument cluster is 
: ary ES no analog display available. 


Wuy USE VALVOLINE? 


Or ALL THE LEADING MOTOR OILS, 
ITS THE #1 CHOICE OF 


INDY 500 CHIEF MECHANICS, 
DAYTONA 500 CHIEF MECHANICS, 
Baja 1000 MECHANICS, 
NHRA MECHANICS, 

AND SCCA MECHANICS 


For USE IN THEIR RACE CARS, 
AND IN THEIR Own Cans. 


ANY MORE QUESTIONS? 


PEOPLE WHO KNOW USE VALVOLINE’ 


VALVOLINE INC. A SUBSIDIARY OF ASHLAND OIL, INC. Амала @@ LEXINGTON, KY 40509 ©1993 


Solvents & | 
Thinners 


Quality products that really work. 
KLEAN-STRIP. DIV. W.M.BARR & CO. « 1-800-238-2672 


FREE 


Stereo Catalog 


We manufacture speakers and music o8 
designed by Henry Kloss (founder of AR, KLH & 
Advent). We sell them — and components from 
Pioneer, Sony, Philips & others- factory direct. You 
can save hundreds of dollars. For example, our 
new Model Six speaker (shown above in its three 
finishes) sells for only $119 each...less than half 
the price of some competing models. 30 day 
satisfaction guarantee. fe] E 66 ql 


| SOUNDWORKS : 


Suite 126, 154 California Street 
Newton, MA 02158 Fax 617-332-9229 
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Aubi^s CABRIOLET 
COMING To AMERICA 


| udi will offer its American customers a : 
E convertible this fall, based on the Audi 90 i 


coupe that is no longer sold here. U.S. 
versions of the $38,000 Audi Cabriolet will 
have bumpers that can fully withstand impact 
at up to five mph, doors fitted with aluminum 
side-impact braces and with foam padding to 
protect the hips of occupants, and standard dual -: 
air bags. The windshield frame has a combina- 
tion of fiberglass and sheet molding compound 
inside for additional: strength. 

A fully automatic top system with о single 


| central latch cannot be operated if the car is 


moving faster than three mph. The one-button 
automatic top system takes about 30 seconds 
to roll down all four side windows, fold the 


pated for electric cars are poten- 


Т: high-amperage motors antici- 


tially one of the largest sources of 


electromagnetic interference (EMI) 
ever placed in a passenger vehicle. 


EMI is a catchall for various kinds of 


radio frequencies that can wreak havoc 
with the operation of on-board comput- 
ers, the central nervous system of to- 


Баара coils duplicate the effects of 
magnetic fields from power lines. 


poete inii 
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: plastic rear wis in, fold the top down, and 
: then lock down the steel cover over the top 
: storage areo. `` 


At 3,500 pounds, the 172-hp, 2.8iter, V6- 
powered Cabriolet is not quick off the mark, but 


: itis a beautifully made, solid performer that — 

: loves country roads and hod no trouble main- 
: ` taining 130 mph on the German and Austrian 
: autobahns with the top down and the optional 
: rear seat wind deflector in place. (The mesh 


screen prevents wind buffeting and lets riders — 


: converse normally at high.road speeds). 


The convertible top fits very tightly to minimize — 


: wind noise and was designed with builtin chan- 

: nels, dams, and drains to allow zero water pene - 
: tration. There's even an “alkweather” option ` 

: package of electrically heated seats, door locks, 

: mirrors, and windshield: washer nozzles. - 

: im McCraw 
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day's cars. While EMI is hardly unique 
to computers installed in automobiles, 
the constantly changing radio frequen- 
cy environment of a moving car can be 
particularly problematic. 

General Motors labs tested new cars 
as well as specific special problems for 
EMI. The battery of tests exaggerated 
the EMI and also isolated the interfer- 
ence generated by outside sources and 
by internal electrical and electronic 
equipment. Common outside sources 
of interference include police radios, 
radar near airports, radio and televi- 
sion transmission towers, and over- 
head power lines. The latter generate 
magnetic fields—which are duplicated 
by huge coils in the lab that dwarf the 
car being tested. GM also used other 
simulations to test EMI. 

EMI is understood well enough so 
that on-board computers are being de- 
signed to compensate for it, according 
to GM researchers. Basic chip design 
includes EMI-tolerant circuitry, so 
shielding is rarely necessary. The 50 
prototype electric Impact cars now un- 
der construction at GM represent an 
unknown quantity, however, although 
preliminary testing for EMI indicates 
no particular problems emerging. 


MADE IN JAPAN 
REPLICARS 


Japanese car company? Mitsuoka 

Motors Co., a company that oper- 
ates a chain of used-car dealerships, 
has been creeping into the automobile 
manufacturing business by building 
replicas of classic cars. Recently, the 
company took another step into car- 
making by building an original 
vehicle, the Viewt. 


[ the world ready for another 


Mitsuoka’s Viewt: 
A shrunken 
Jaguar? 


The Viewt is basically a Nissan March 
subcompact with a body that resembles 
a shrunken Jaguar from the 1950s. For 
$16,000 to $20,500, customers can 
choose either a 1,000-cc or 1,300-cc en- 
gine. The car has proven so popular that 
customers who order it face a year's 
wait for delivery; Mitsuoka's factory 
turns out only 40 cars per month. 

Encouraged by the response to the 
Viewt, Mitsuoka is planning to launch 
two new cars later this year.—D. N. 


STANDARDS 


New LABELS 
For Оп 


The American Petroleum Institute has devel- 
oped a new "API Certified" label, indicating 
that engine oil meets the latest SH—the 
quality grade that indicates an oil meets all 
manufacturers" recommendations. 

The new labeling plan is an attempt to 
darify a confusing grading system that dis- 
plays the API quality grades (SF, SG, SH, 
and so on) in a ring around the viscosity la- 
bel. SAE viscosity ratings (10W-30, and so 
on) do not indicate oil quality, only oil vis- 
cosity at various temperatures. 

The new lahel, a starburst shape with the 
“API Certified" prominently displayed, indi- 
cates not only that the oil meets quality 
standards but also that it has passed a ran- 
dom off4he-shelf audit to further ensure 
that the oil meets API standards. Oil label- 
ing is done by oil manufacturers, while the 
audit is conducted independently. 
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Why settle for some 
2-bit power tool? 


The Dremel Moto-Tool is the compact, high-speed rotary 
tool thats extremely versatile. With speeds from 5,000 to 
30,000 rpm and more than 150 specially designed bits, it'll 
carve wood, shape plastic, grind metal, polish delicate silver, 
or handle most any job. Look for our book 175 USES in 
specially marked Moto-Tool packages where power tools are 
sold. Or write: Dremel, Dept. PS, PO. Box 1468, Racine, WI 
53406-1468 for a free copy. 


DREMEL MOTOTOOL 
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t is 17 days after the explo- 
sion and the smell of acrid, 
acidic air still hangs in the 
concourse level of the World 
Trade Center. Scores of work- 
ers wearing hard hats and 
overalls swarm around a 
single heavily guarded gate. 
Their credentials are scrutinized 
one-by-one before they disappear 
into the lower levels to the bomb 
crater. Security is tight. The sec- 
ond tallest buildings in the 
world are still smarting in the 
wake of their newest distinc- 
tion: They are the site of the 
most destructive terrorist 
attack ever staged in the 

« United States. 
| The muted frenzy on 
the concourse contrasts 
with the careful efforts 
of federal and New 
York City law enforce- 
ment agents combing 
though the bomb 
crater, where an esti- 
mated 2,500 tons of 
crushed concrete, twisted 
steel, and baked cars are piled 
three stories high. Agents from 
the Treasury Department's Divi- 
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sion of Alcohol, Tobacco, and Firearms (ATF), the 
Federal Bureau of Investigation (FBI), and the 
New York City Police Department's bomb 
squad are looking for small objects. The 
merest bit of wire or the most inconspic- 
uous shard of steel could prove to be the 
key scrap of evidence that will solve the 
mystery. The twin towers and the adja- 
cent complex that includes the Vista Ho- 
tel were not built to withstand a terror- 
ist bombing. That they survived the 
attack is a salute to their sturdiness. But 
the question remains: Could the bomb have 
toppled one of the towers? Could any single, 
conventional bomb threaten to destroy any 
*monument" building? The answer to 

i these questions can be found by examining 
| CODE E ог ToU E УТ МММ 6 just what happened in New York City on 
see bE Tura / p. y SÀN WANS S" February 26, 1993. 


XI ESL i. MM t 12:18 p.m., an explosion rips though the underground 
parking garage beneath the World Trade Center. What 
follows is the work of an instant. 


Ih | 10 hed fp | of th ` The unleashed force of the explosion surges upward, punching a 50- by 80-foot 
Ё ШП rte E hole in an 11-inch-thick ceiling of steel reinforced concrete. As this ceiling disinte- 
grates to rubble, Vista Hotel commissary agent Wilfredo Mercado, sitting in his 


| T" n ТҮШҮ at office above the blast, is killed instantly. 
EX) osion Surges Ü | The explosion's shock wave fans out, razing the communications center on the 
floor above. Still potent, the blast continues to push upward, taking out another 


rate [| qi (0 20 000 feet 11-inch-thick steel-and-concrete ceiling. An 18- by 22-foot hole appears in the lob- 
d | | MIRA | d by of the Vista Hotel and blast detritus smashes into the ceiling 30 feet above. 
Simultaneously, the force rages sideways, scattering debris at a rate close to 


3 5 i 20,000 feet d. A -ton steel diagonal rt brace from the North 
second, obliterating 19,000 Tower ен away and launched like a m airov Forty feet distant. it bab 
into a brick wall that collapses onto five maintenance workers on a lunch break. 


TET feet of | erete They die immediately. | 
onldr t | con QU. The blast's force lifts cars off the ground and piles the incinerated hulks one on 
top of the other. Windows and fuel tanks explode. Car alarms shriek. Two-foot- 
thick concrete casements surrounding three vertical support columns are blown 
away, leaving bare steel girders unsupported for 50 feet. The girders resonate in 
the blast’s fury like plucked guitar strings. 

A length of metal guardrail is torn from a wall, spun and twisted in flight, and 

| hurled out the open garage door like a basketball-sized bullet. It ! 

| pierces the rear window of a car parked on a 
| nearby street and lodges itself in the dash- 
board. 

The floor beneath the explosion 
turns to powder in a 120- by HEIN 
area, obliterating 15,000 square feet - 7i 
of steel and concrete. Another. E 1 
15,000 square feet looks like Ње - > 


A length of metal guardrail is torn from the >- 
Wall and hurled out the open garage door like — 
a baskethall-sized bullet, embedding itself on 
the dashboard of a car parked on the sree. 
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swollen belly of a billowing sail. The level beneath the blast is open space; the 
area was designed to accommodate mechanical equipment. That leaves 2,500 
tons of debris falling some 60 feet before crashing onto seven massive air-condi- 
tioning units in the center's lowest level. 

The falling debris cracks a five-foot-diameter cast-iron pipe that carries water 
from the Hudson River to the trade center's air conditioning chillers. Water be- 
gins pouring into the basement. Emergency generators, designed to kick in un- 
der such a contingency, are shorted out by the flood. About 1.8 million gallons of 
water cascade into the basement. 

With the force of the blast spent, a choking cloud of smoke begins to rise into 
the twin towers, where the explosion has punched holes in the elevator shaft par- 
titions. On the floor of the crater, burning debris is piled three stories 
high. | Aa 


. i 
n | 


t this instant, Eugene Fasullo, chief 
engineer for the Port Authority of New 
York and New Jersey, which owns the. - 
| World Trade Center, is in an elevator with `> ` 
eight coworkers descending from the 72nd 
floor. The elevator lurches to a stop. Fasullo 
punches the emergency communications button. 
to call for help. Nothing happens. Smoke from’ 
the blast rises up the elevator shaft and into tlie 
car. The men scream for help. No one answers. 
Fighting back panic, the prisoners force 
open the elevator door. Fasullo, a member of . . 
| the team that designed the World Trade Cen- 
ter in 1967, knows they are facing a two-inch- 
thick wall of sheetrock. He begins scoring a 
groove into the wall with his car key. Then the 
lights go out, leaving the group in inky dark- 
ness. Guided by red slivers of light from three 
beepers, they dig with fingers and keys, kicking 
and cursing at the wall. Finally, their efforts 
open a cigarette pack-size gap. “We were like | 
cows at a trough,” recalls Fasullo. “gulping fresh 
air though that hole." 
More effort clears an 18-inch-square opening and 
the group twists though to safety. Nearly three hours after 
the elevator failure, Fasullo wiggles though the gap and steps into a toilet bowl. 
He is still some 60 floors above the ground, trapped along with the estimated 
55,000 people wb work in the towers. 
Fasullo walks down an emergency stairwell to the 
ground. By four o'clock he examines the blast 
site. “It was like entering a volcano,” he re- 
calls. “A few temporary lights were on 
and the fire department had broken 
into some cars and put their 
lights on. It was full of smoke 
and burning debris. An eerie 
color lit up the place. And 
there was that awful smell...” 
Fasullo scans the damage. 
. Although segments of three 
floor sections that served as 
horizontal supports 
are now gone 
E and three criti- 
MUTET cal vertical sup- 
| ports for the Vista 
Hotel are laid bare, 
none of the columns has 
snapped. Ironically, the 
rubble itself, stacked be- 
tween the beams, provides 
a measure of bracing for 
the columns. The building 
is still standing. But 
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Fighting back panie, the 
prisoners force open the 
elevator door Smoke from 
the blast rises up the 
elevator shaft and into the 
car The men scream for help. 
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A lot of people don 
understand that an explosion 
doesn't destroy evidence. 
it just makes it smaller. 


Fasullo and his engineers are not out of the woods yet. 

The unthinkable catastrophic contingency at this point is what 
engineers call progressive collapse. “Our biggest concern,” recalls 
Fasullo, “was that one of those columns would have been so dam- 
aged by the blast that it would collapse, throwing its load to adja- 
cent columns. The failure propagates itself, like dominoes.” Fasul- 
lo's staff earn their salaries the hard way that night, performing a 

full structural analysis of the damage and then designing a system 
of beams to relieve the vertical supports. The material necessary 
for the repair is fabricated and delivered overnight. 


imu he next day, as Port Authority workers cut a hole in the lob- 
ate, T» of the Vista Hotel to begin repairs, National Bomb Re- 

: sponse Team leader Malcolm Brady stares down into the 

crater. A 24-year veteran of the ATF who cut his teeth tracking 
moonshiners in the backwoods of Georgia, Brady has assembled 

a crew of the most experienced bomb technicians in the country 

to assist in the investigation. Both his boss and the press clamor 

for information. But Gene Fasullo and his engineers must first 

shore up the crater. Brady is patient. Somewhere in the rubble is 

` the evidence he needs. “A lot of people don't understand that an ex- 

plosion doesn't destroy the evidence," says Brady. "It just makes it 
smaller." 

As with many criminal investigators, the work of bomb forensics 
specialists combines exact science with experience, intuition, and improvisation. 
The first task is to determine exactly where the explosion took place. The agents 
secure a length of rope and mark it with yellow tape every 12 feet, approximating 
the locations of now-nonexistent floors. The rope is dangled from the hotel lobby 
into the crater. ATF agent Danny Boeh (pronounced Bay) studies the dynamics of 
the blast and announces that the explosion's epicenter was on parking level B-2, 
where the hole is the biggest. Judging from the size of the explosion and the loca- 
tion of its epicenter, the agents deduce that a vehicle packed with explosives was 
probably involved. The quickly expanding group of agents now has two clear 
goals: Find what remains of that vehicle and identify the type of bomb used. 

Here is where experience plays an important role. À seasoned pro can scan the 
destruction and tell whether it was caused by a low-velocity blast, defined as the 
rapid expansion of gasses confined within a container (such as a firecracker) or a 
high-velocity blast, in which the explosives molecular structure decomposes al- 
most instantaneously, resulting in a plethora of broken and shattered material. 
Agents immediately recognize the signature of a high-explosive blast in the crater. 

While Port Authority welders attach 18 support beams to relieve the belea- 
guered vertical supports, bands of forensic chemists nibble at the fringes of debris 
at the crater's base. Every explosion leaves some tell-tale residue on a molecular 


[Continued on page 102] 


THE DELIGATE ART UF DESTRUCTION 


“What | do is not engineering. It's art,” says 
David Evans, president of Precision Explo- 
sives in Seaford, N.Y. Evans’ most recent 
piece of artwork used 356 linear shape 
charges (about 85 pounds of explosives) 
and 167 pounds of dynamite to turn an 11- 


story building in Newark, N.J., into a pile of 
rubble. “I like my job,” he says. 

Evans has imploded about 200 structures 
in his career and has only rarely consulted 
building blueprints to plan his attack. “But | 
measure every inch of steel I'm going to de- 
feat,” he says. The key targets are vertical 
support columns, the structural elements 
that keep a building standing. In most cas- 
es, Evans will “defeat” main support mem- 
bers on the first three or four floors through- 
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out the structure and then let gravity and the 
building’s weight do the rest. But the job in 


Newark was tricky. “There was a building 25 ~ 


feet away that | couldn't touch," he says. 

Consequently, Evans choreographed the 
first detonation on the ground floor to mere- 
ly bend the building's steel-beam supports 
in the direction he wanted the structure to 
fall, away from the nearby occupied build- 
ing. Moments later, another set of blasts on 
the second, third, and parts of the fourth 
floor severed the vertical columns, even as 
a charge of TNT gave the building a gentle 
nudge. Five seconds after the initial blast, 
the building came down, leaving its neigh- 
bor unscathed. 

Linear shape charges are the tools of 


choice for demolition experts. "They cut 
though steel like an acetylene torch," says 
Evans, "but instantaneously." 

In Evans's opinion, there's no way the ter- 
rorist bomb at the World Trade Center 
threatened the structure. "They centralized 
the explosion," he explains. "But if they had 
the same amount of explosives strategically 
placed, it might have been a different story." 

In controlled demolition, brick buildings 
fall easiest, followed by reinforced concrete 
and then steel-frame buildings. “Steel- 
frame buildings are very difficult to do," 
says Evans. And dropping a World Trade 
Center would take "weeks to prepare," 
he says. "You just don't do it overnight." 
—S. F. 
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Our everyday low price is always lower than that of Marlboro 
and Winston. About $4.00 a carton lower? 


Viceroy. The Red Pack at the Right 


*Based on manufacturers' everyday list prices, 
exclusive of coupons, special promotions, and 


SURGEON GENERAL'S WARNING: Quitting Smoking | 1817702 price reductions. Prices optiona 


with participating retailers. 


Now Greatly Reduces Serious Risks to Your Health. 


Viceroy Kings, 16 mg. "tar, 1.1 mg. 
nicotine av. per cigarette by FTC method. 6 Qi BEWT Gs. 


SUPER WIDEBAND KA 


BEL 6351 detects X, K, Super 
Wideband Ka Radar and Laser. 


BEL 635i: #1 Rated Laser and 


ouper Wideband Ka Radar Detection. 


n test after test, BEL advancements in both 
Radar and Laser technologies have rated #1. 
Now you can get Radar and Laser trafic moni- 
toring protection in one detector! The new 
BEL 635i covers every available Radar and Laser 
frequency for complete detection of X, K, 
Super Wideband Ka and Laser. 


#1 Rated Laser Technology 


The same Laser technology rated “number-one” 
by Car and Driver magazine is incorporated 
into BEL 6351. This technology offers the best 
in off-axis detection—the most common form of 
police monitoring and a Laser detector's biggest 
challenge. 


Super Wideband Ka. Are You 
Protected? 


First with Wideband Ka detection in 1991, BEL 
has now incorporated new Super Wideband Ka 
into BEL 6351 for detection of the entire Ka 
bandwidth allotted for police monitoring—33.4 
GHz to 36.0 GHz. Dont be misled by other 
manufacturers “Wideband Ka Radar/Laser 


detectors — they dont detect the entire Ка band- 
width. BEL 6351 covers a full 1.6 GHz more than 
existing Wideband Ka detectors for detection of 
all traffic Radar operating on Super Wideband Ka, 
including the new MPH BEE 36A radar gun. And 
BELS dual patented FMT ® (Fundamental Mixer 
Technology) views each band separately, provid- 
ing optimum sensitivity across all three bands. 
Total Driving Protection 

Only BEL-TRONICS can deliver an X, K and 
Super Wideband Ka Radar/Laser detector of this 
caliber. BEL 6351 is available for just $289.95. 
To order or for a dealer near you, call toll-free 
today: 

1-800-341-1401 USA 
1-800-268-3994 Canada 


BEL 


BEL-TRONICS LIMITED 
Leadership through Innovation and Technology 
Protected under U.S. and Foreign patents. Other patents pending. 
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TY GREENLEES 


The stealth plane has more tricks up its 


sleeve than the ability to elude radar. 
BY TIMOTHY R. GAFFNEY 


urrounded by barren desert, the airfield reveals no sign of activity. 
Everything looks peaceful to the crews of the helicopters sitting dor- 
mant on the ramp. 
They're mistaken. I’m approaching in an F-117A stealth attack plane 
armed with the standard payload: a pair of 2,000-pound laser-guided 
| “smart” bombs. The air-defense radars can’t see me, yet I can see them. 
The airfield stands out sharply on a green, televisionlike screen in the 
center of the instrument panel. My first glimpse of the target swept 
into view while the plane’s infrared sensors were automatically scanning the ter- 
rain about 20 miles ahead of the flight path. 
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ig aaan dices dero d o 
F-117A aviators for their first hop in the single- 
seat attack plane. Every flight is a solo, so 
there's no rehearsal with an instructor pilot at 
the controls. 


Now I've 
pushed a but- 
ton on one of the 
left-hand throttle 
grips to override the 
scan and switch to a 
telephoto mode that 
zooms in on the helicopters. 
Even their motionless rotor 
blades are visible. I study the 
scene while the airplane flies itself 
along a preprogrammed route. 

Pressing a second button would have 
activated the laser targeting system, which 
superimposes electronic cross hairs on the 
screen. The cross hairs can be positioned by ma- 
nipulating a control on the throttle grip, which 
works like a joystick. Pushing a third button projects 
a dot of laser light on the spot designated by the cross 
hairs. Invisible to human eyes, the laser is harmless. 
But its bright as a beacon to the seeker heads on the 
smart bombs. If I release the lethal payload when the navi- 
gation system says we're within range, the seeker heads will 
control movable tail fins on the bombs, guiding their glide 
path to the laser-illuminated target. The quiet airfield will 
erupt in a hell of exploding helicopters and flying rubble. 

This time, nobody died and nothing was destroyed. The 
target was imaginary, and I'm not an F-117A stealth air- 
craft pilot. But I had gotten a taste of what it's like inside 
the world's most mysterious airplane by "flying" an F-117A 
flight simulator at the CAE-Link Corp. plant in Bing- 
hamton, N.Y., last March. 


without a security clearance to try out one of its two 

F-117A simulators. My request to fly the sophisticated 
machine took eight months of negotiations, security re- 
views, and false starts before a three-star general finally 
approved it. Because the simulator combines computer 
mimicry with actual F-117A components, the system is 
kept locked up inside a huge vault and much about it re- 
mains highly classified. 

The simulator is a complex device that duplicates the 
sights and sounds of an actual F-117A mission, from the 
muffled roar of jet engines at takeoff to the thump of the 
drag chute deploying at touchdown. I spent three hours in 
the cockpit flying over what looked like the Nevada desert, 
using the F-117A's unique twin-turret infrared system to 
track computer-generated airfields and tank columns. I 
tried my hand at an aerial refueling, lining up behind a 
KC-135 tanker that filled the windscreen. And I made sev- 
eral landings, learning that a bad one turns the windshield 
bright red while an electronic horn plays taps. 


Т: was the first time the Air Force allowed anyone 


TY GREENLEES 
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Mounted atop the instrument 
panel's glareshield is a head- 
up display (HUD). Critical 
information is projected onto 
its transparent glass surface 
so the pilot doesn’t have to 
look down while flying. 


A data-entry panel allows the 
pilot to view altitude, speed, 
navigation, and attack data. 


Multifunction displays present 
many types of information, 
indpding checklists, instru- 
ments, an artificial horizon, 
and moving maps showing 
the airplane's flight path 

with numbered waypoints 
indicating turns, altitude 
changes, or destinations. 


Drag-chute deployment handle. The infrared acquisition and Not used in combat situations, 


detection system (IRADS) a radar altimeter provides 
displays images from nose- precise altitude information 
and-belly-mounted sensor when the aircraft is outside 
turrets. the range of hostile sensors. 


г =ч 


ATTACK PLANE 


A pair of 2,000-pound, laser-guided bombs 
The polygonal canopy is comprised of five are stored in an internal weapons bay be- 
panels of specially coated glass that shields tween the strike plane's twin F404-GE-F1D2 


metallic equipment inside the cockpit from’ 
radar by reflecting the Гонт away from 
their source. 


a stealth Manet dictate 
rele dir а, 
packed cockpit podus poor side visibility. 


The forward-looking infrared (FLIR) turret 
resides behind a metal screen with a radar- 
absorbing coating. Its companion, the 
downward-looking infrared (DLIR) turret, 
is under the plane’s nose. 


Screens coated with radar- 
absorbing material shield 
the engine-air intakes. 
Broad, flattened ducts mix 
the hot exhaust with cool 
air, greatly reducing its 
visibility to enemy infrared 


Sensors. 


n 


Activating weapons systems was forbidden. But coupling 
the cockpit experience with interviews, published reports, 
and gun-camera videos released during the Persian Gulf 
war gave me a good idea of how the equipment works and 
what it's like to operate. More important, I learned that the 
stealth attack plane has more tricks up its top-secret sleeve 
than just the ability to elude radar. 

The Lockheed-built aircraft made a less-than-impressive 
combat debut in the 1989 U.S. invasion of Panama, when a 
pair of F-117As missed their bomb target—an empty field 
next to a barracks. But its performance in Operation Desert 
Storm erased any doubt about the black airplane's ability to 
strike unseen in the dark with pinpoint accuracy. 

The F-117A was the only manned weapon system that 
coalition commanders dared to send over central Baghdad's 
boiling cauldron of antiaircraft missiles and guns. The 
planes struck night after night and flew away unscathed, 
bringing back gun-camera videos that stunned the public 
with images of bombs plunging neatly down air shafts and 
blowing out the walls of command centers. 
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INSIDE THE LOCKHEED F-117A 


non-afterburning turbofan engines. 


The triangular airplane’s success drew attention to its 
radar-evading stealth characteristics, but the simulator ses- 
sion convinced me that several other capabilities were just 
as important to its deadly effectiveness: 

©The F-117A can literally fly itself to the target and back, 
even over a complex course that includes turns and altitude 
changes. An autothrottle helps the airplane arrive over a 
target at the precise moment mission planners specify. With 
no telltale lights, radar, or radio emissions permitted, 
F-117A pilots during the gulf war depended on accurate 
timing to avoid colliding as they crisscrossed the night skies 
above downtown Baghdad. 

Cloaked in stealth and free of flying chores, the lone pi- 
lot can concentrate on the night-piercing infrared display. 
He can carefully select a target, mark it, and attack with a 
minimum of distraction. 

еТһе F-117A appeared to be extremely stable—a critical 
quality for a bomber— despite a shape that looks more like a 
crystal-growth experiment than an aerodynamic design ca- 
pable of flight. 
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'eln service for a decade, the F-117A is still maturing. 
Features such as the full-color computer screens I saw are 
just now being introduced into the operational fleet. 

The simulator flight was arranged by the Aeronautical 
Systems Center at Wright-Patterson Air Force Base near 
Dayton, Ohio, which manages the F-117A's continuing 
development. Gary Creiglow, a civilian Air Force engineer 
who ran the F-117A training system program for more than 
eight years, was dispatched to supervise my visit. 

CAE-Link's simulator in Binghamton checks out new or 
upgraded equipment before it's installed in the airplanes. 
Creiglow says the simulator has helped catch some design 
glitches that could have affected the aircraft's performance. 
Using the system for debugging new hardware and- 
software also avoids tying up the other F-117A simulator 
the company has built. Called the weapons systems trainer, 
the second device is located at Holloman Air Force Base in 
New Mexico, which is the home base for the F-117As. 
Access to this machine was denied because of the heavy 

[Continued on page 105] 
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F-117As are now equipped with a unique life: 
panic button that lets the pilot turn control over to the airpl 
key to the so-called Pilot Activated Automatic Recovery 1 


meis 


Twin all-moving vertical tails pivot on shafts at 
their bases. During the F-117A's development, 
the tails were enlarged when early prototypes 
experienced directional stability siens 
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now equipped ! unique lifesa 
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the autothrottle, which lets the airplane adjust its thrust as neces- 
sary to recover from stalls or other dangerous situations. | 

| got to experience this feature in the F-117A simulator. From 
level cruising flight, | wrenched the control stick until the airplane 
was in an inverted dive, then pressed a button on the stick. The 
craft instantly rolled upright and began pulling out of the dive, as a 
computer screen predicted the altitude at which | would recover. 

The system taps into the F-117A's airspeed indicator, barometric 
altimeter, and inertial guidance system to gauge airspeed, altitude 
above sea level, and attitude. But it can't detect height above 
the ground. "The pilot has to look at the predicted recovery altitude 
and decide whether it is high enough," says simulator engineer 
Gary Creiglow. "If it is, he can stop sweating. If it isn't, he'd better 
get out." — T. Н. G. 
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he grainy black-and- 
white photograph 
shows a forest of pine- 
tree -shaped figures 
marching in undulat- 
ing waves toward the 


horizon. This sea of 


| conifers ends abruptly 
to reveal a steel-gray tundralike 
plain, rubble-strewn and barren, 
devoid of life and warmth. 

This cold-looking world, mag- 
nified four thousand times, was 
photographed in a laboratory 
with an electron-scanning micro- 
scope. What the photo depicts is 
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New-tech tools (clockwise from top): 
Paslode gas-fired nail gun, Erico prototype 
steel-stud nailer, Porter-Cable laser-guid- 
ed miter saw, Quantum “dustless” circular 
saw, Bosch reduced-vibration rotary 
hammer-drill, SK Tools changeable-jaw 
locking pliers, Robo-Grip self-adjusting 
pliers, prototype Craftsman diagonal 
cutters with less-toxic plating, Pro 
SmartLevel electronic level, and sturdy 
Craftsman plunge router with structural 
flaws removed via computer-aided design. 
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just one of the hottest recent develop- 
ments to come from an industry de- 
scribed by one researcher as "older 
than dirt." 
In the photo, the "tree shapes" are 
actually industrial diamond crystals, 
and the “tundra” is 
tungsten car- 
bide. Both 


Saw blades and teeth made from the diamond 
crystals on tungsten carbide visible in this pho- 
tomicrograph will last longer and cut faster than 
those available today. 
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substances аге man-made, and the ѕе- 
cret process that binds them has yet to 
be perfected. But when the marriage of 
these materials is made to last, home 
craftsmen will have sharper cutting 
tools that offer greater productivity 
and longer life at a lower cost. In this 
private research lab, saw-blade manu- 
facturing—a formerly simple steel- 
stamping process—is literally on the 
cutting edge of science. 


s the world changes rapidly, the 
tools we use to build it are un- 
dergoing similar fundamental, 
far-reaching alterations. Although 
it may not always be obvious, the 
most familiar home-workshop 
and construction tools now of- 
ten depend on microprocessors, 
lasers, or sophisticated space- 
age metallurgy to get the job 
done. 
This is the brave new 
world of the workshop, where 
a level automatically knows 
its spatial position, where 
portable "chop" saws use 
lasers to guide their cuts, and 
where otherwise commonplace 
cordless tools employ rare- 
earth magnets or hydrocarbon- 
fueled cells to go where power 
tools have never gone before. 
The toolmakers are also just be- 
ginning to tap the power of comput- 
ers for design and to add capabilities 
to the tools themselves. *Clearly, the 
technology exists for smarter tools," 
says Barry Baum, vice president of 
technology for S-B Power Tools, a re- 
cent merger of the Skil and Bosch 
power-tool corporations. As one exam- 
ple, Baum describes a portable power 
drill introduced this year in Europe. It 
electronically senses the size of the bit 
in its chuck, then chooses the correct 
operating speed and continuously ad- 
justs its power to compensate for 
changes in load. 

But the real intelligence in tools to- 
day, says Baum, is on the manufactur- 
ing side. Rapid prototyping, using 
three-dimensional computer databas- 
es and techniques such as selective 
laser centering and stereolithography, 
has accelerated the transfer of science 
from the lab to the assembly line. 
With these new resources, the time 
needed to create a working model has 
been reduced from months to hours. 
“You design a part one day, and the 
next day you have a prototype in your 
hand to try," Baum says. "We can put 
that part right on a motor and run it." 


To perfect router design, experimenters for Sears 
Craftsman put a computer-aided-design image 
through its paces in simulations that match the 
stresses tools face in the real world. 


Faster turnaround time gives re- 
searchers “more turns at bat,” and en- 
ables fine-tuning of operating compo- 
nents to a degree that was impossible 
until now. Baum says this sets the 
stage for a coming era of lightweight, 
portable machinery that will run 
faster, deliver more power, and con- 
serve energy better than tools avail- 
able today. 

And the most dramatic improve- 
ments to come will not be confined to 
motor technology. “You will see mate- 
rials with coatings that have entirely 
different properties than what we 
have now—such as being insulating 
on the outside and conductive on the 
inside,” says Baum. Such materials 
would reduce a tool’s weight and user 
fatigue, as well as the number of inter- 
nal parts, wiring, assembly steps, and, 
ultimately, its cost. Baum described 
one bi-material Bosch tool now in the 
workplace that already does the seem- 
ingly impossible: The one-piece mold- 
ed casing of the rotary hammer-drill 
provides both outer structural rigidity 
and a soft-to-the-touch cushioning 
against vibration. 

As with other manufacturers in the 
highly competitive power-tool indus- 
try, Baum’s most important research 
is cloaked in secrecy. But even his 
close competitors agree that techno- 
logical barriers are being eliminated 
with startling speed. 

“The thermoplastics we use today 
have qualities we didn't even dream of 
ten years ago," says David Peot, an en- 
gineer with Ryobi Motor Products 
Corp. in Anderson, S.C. "We are just 
starting to experiment with mineral 
and ceramic fillers added to plastics to 
deaden vibration and noise." 

Researchers for Sears Craftsman 
power tools are using computers to cre- 
ate detailed "working" models of tools 
that are still in the design phase. Their 
screens glow with hypothetical routers 
and drills that accurately simulate the 
stresses that tools are subjected to in 
the real world. This helps engineers 
eliminate structural and operational 
problems before the products reach the 
assembly line. In the process, say re- 
searchers, the computer analysis helps 
find new ways to make the tools 
lighter, stronger, and more capable. 
М: out of the high-technolo- 

gy labs and into the hands of 
users. The Laser Tool Co. of Little 
Rock, Ark., is one manufacturer that 
is putting the unerring accuracy of 
lasers into toolboxes. Portable laser- 
beacon layout tools costing several 
thousand dollars apiece have been 
used in construction for a number of 
years. Laser Tool's Micro Level, how- 


ow computers and lasers are 
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While most furnace and air con- 
ditioner filters filter out larger dust particles, 
the Filtrete“ Clean Air Filter from 3M goes 
the extra mile. 

Its unique, electrostatically- 
. charged Filtrete fibers work like шу mag- 
pets that attract and trap allergy-causing 
` particles that would blow right t through 
an ordinary filter. Particles like smoke and 
| animal dander. 

In fact, the Filtrete Clean Air Filter 

removes airborne dust and allergens, 


including 97% of the pollen and 
mold circulating through your home 
right now. And it will provide three 
months of clean air performance under 
normal conditions. 

Considering everything that goes 
into the air you breathe, you should con- 
sider the filter that takes more things out. 

Look for the Filtrete Clean Air Filter 
from 3M wherever you purchase your fur- 
nace or air conditioner filters. For a retailer 
near you call 1-800-388-FILTER (3458). 
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lets users project plumb and level spots, or 90-degree angles for working around corners. 


ever, is a pocket-size instrument that 
retails for as little as $139. Powered by 
standard batteries and calibrated for 
life, it can throw a beam of light up to 
50 feet for precision measuring, mark- 
ing, and alignment. 

Another company, Porter-Cable of 
Jackson, Tenn., last year introduced the 
first portable power saw to employ an 
affordable, sturdy laser-optic system. A 
built-in laser diode produces a ruby-red 
beam that indicates the blade's cut line 
on a workpiece, which the manufactur- 
er says helps to improve cutting accura- 
cy and safety. "We are looking at using 
it in other tools," says product manager 
Dennis Huntsman. 

Other manufacturers are looking 
too. "Laser-optic technology and lasers 
in general are coming," says Roy 
Thompson of Makita U.S.A. in La 
Mirada, Calif. “Theyre already being 
used in surgery. But I think we're a 
long way from using lasers for cutting 
wood." Product development manager 
Warren Cole adds that laser-aiming de- 
vices are easy to incorporate into 
portable equipment today, “but using 
lasers to cut takes thousands or even 
millions of times more power." 

In today’s new-tools race, however, 
breakthroughs always seem to be just 
around the corner. Compact, inexpen- 
sive laser-optical devices were also an 
impossible dream just a few years 
ago—until laser diodes were introduced 
to replace the fragile and costly gas- 
plasma tubes available up until the late 
1980s. Originally developed for comput- 
er printers and bar-code scanners, laser 
diodes are inexpensive to produce and 
tough enough to take anywhere. 
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Joe Wortsmith, a soft-spoken 
Arkansas inventor and founder of 
Laser Tool, contends that laser cutting 
tools are possible—but not yet practi- 
cal. “The device would be simple to 
make," he says. "I could build a product 
right now that, turned one way, could 
be used as a flashlight and, turned the 
other, could cut your finger off." 


roviding enough power is not the 
D explains Wortsmith, it's 

controlling the laser light itself. A 
laser with enough energy to cut wood 
or metal can burn through just about 
anything else in its path, and its re- 
flected light can cause blindness. 
Controlhng lasers in a laboratory or 
hospital operating room is a far cry 
from using them in a workshop, so the 
federal government strictly regulates 
their use. 

Because a level is used for precision 
alignment and reference, it lends itself 
to improvement through scientific in- 
novation. Another manufacturer, 
Macklanburg-Duncan of Oklahoma 
City, offers a vastly improved version of 
the simple bubble level. SmartLevel, a 
microprocessor-based inclinometer, 
shows the angle of any surface in a dig- 
ital liquid-crystal display. It lets a user 
read the angle in degrees, percentage 
of slope, rise-and-run pitch, or even as 
a simulated bubble vial “for the digital- 
ly impaired," says product manager 
Paul Spring. 

"Instead of making the user adapt to 
the tool, the tool adapts to the user," 
says Spring. *It eliminates calcula- 
tion—which is not only a pain in the 
neck but causes errors." SmartLevel's 


et-size Laser Precision Level can project a light spot up to 100 feet away with unerring accuracy. Its beam-splitting accessory also 


technology is used in other industries, 
including aerospace, automotive, and 
medical, and the manufacturer plans to 
extend it to other hand and power tools 
now under development. 

Manufacturers also see tools adapt- 
ing to ever-more-stringent environ- 
mental requirements and increased 
health concerns. Excessive noise, vibra- 
tion, and dust created by power-tool 
use are considered hazards that fall un- 
der federal Occupational Safety and 
Health Administration (OSHA) rules. 
Although the agency regulates only in- 
dustry practices, improvements that 
result from OSHA requirements often 
are passed along to consumer tools. 
Other regulations have been enacted at 
local, state, and federal levels mandat- 
ing limits on noise and on airborne 
emissions such as sawdust. Toolmakers 
and employers have also been plagued 
in recent years by claims of injuries 
caused by power equipment, such as 
carpal-tunnel syndrome, possibly 
caused by vibration. 

Noise and vibration are relatively 
easy to reduce through improved mate- 
rials and design, but dust from the 
cutting and grinding of variously 
shaped tools is a more complicated 
problem that defies universal solutions. 
Toolmakers in many European coun- 
tries are subject to greater environmen- 
tal regulation, and virtually all power 
tools sold in Europe now have some 
type of dust-collection capability. This 
trend is spreading to the United States. 
Every one of the 18 portable power tools 
in Black & Decker's new Quantum con- 
sumer line, for example, includes dust- 
collection features—even the drills. The 
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“Twist” Cordless ya" Cordless Drill 
Screwdriver 7.2 volt unit runs on 2 batteries. 


Operates at 300/600 rpm's in 
forward and reverse. Recharges 
in 3 hours. 20000 


Drives and removes a wide range 
EN of screw sizes. Includes double 
ended bit and recharging stand. 
23673 


Classic Edition Auto Scroll Jigsaw 
| 74" Circular Saw Variable speed 3.0 amp motor. 


0-3200 strokes per minute with 
locking trigger. 0-45? foot tilts 
left or right. 23672 


Powerful 27:-HP motor. 

| Includes carbide blade for faster, 
smoother cutting. Built-in blade 

wrench storage. 24991 


Deluxe 

Drill Press Stand 
Converts ¥4" or 34" drill to a 

drill press. Adjustable tilt depth 
stop. Includes mounting brackets. 
25154 


Router/Jig Saw Table 
Converts a portable router or 
jigsaw to a stationary tool. 
Features sliding mitre gauge for 
angles and crosscuts. 24656 


Classic Edition 
Ye" VSR Drill 

3.0 amp, Y2-HP variable speed. 
Outputs 0-2500 rpm's in forward 
or reverse. 23675 


10" Carbide Blade 
Micro Thin Kirt design is 3096 
thinner than standard blades. 
40 tooth blade with razor sharp 
Dyanite Carbide teeth. 29049 
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Special no-slip material holds 
workpiece firmly in place. Great 
for free-hand routing and orbital 
sanding. Eliminates clamps and 
vises. 2005361 
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3" x 18" Belt Sander 
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Powerful уз-НР unit in bench 
mountable design. Includes fast 
change belt lock lever, dust bag, 
and sanding belt. 23677 


Y adim 


74" Carbide Blade 
24 Carbide tooth design cuts 
freer. Places less load on saw. 
29043 
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Screw Holder 

Drives long screws, easily. 
Extra long for hard-to-reach 
places. Outer sleeve slides over 
screw and prevents wobbling. 
29077 


company claims that one system, for its 
T'4-inch circular saw, is 95 percent eff- 
cient in catching sawdust. 

The EPA is also pressing companies 
to find alternatives to toolmaking pro- 
cesses that rely on potentially health- 

heavy metals, such as nick- 
їй жаашы plating, or that create toxic 
wastes during manufacture. Dave 
Puerta of Western Forge in Colorado 
Springs, Colo., which makes Crafts- 
man hand tools for Sears, says his com- 
pany will soon introduce tools with a 
proprietary plating process that is 
environmentally acceptable. 

Meanwhile, portable-power-tool 
manufacturers are experimenting with 
new rechargeable batteries to replace 
the nickel-cadmium (nicad) type now 
used. Nicad batteries, which are not 
easily recyclable, may eventually be 
phased out (see Power to Go). Energy- 
saving yet power-boosting innovations 
among cordless power tools include the 
Porter-Cable Magnequench drill, 
which gets extra motor power from 
rare-earth magnets. Impulse, a 
portable power-nailer from Paslode of 
Lincolnshire, Ill., takes another tact, 
using pressurized gas cartridges to fire 
nails into a piece of work. 

New materials often lead to innova- 
tions in tools as well. Dense, solid-sur- 
facing products such as Corian and its 
many imitators gave rise to random-or- 
bit sanders and high-horsepower 
routers, for example. Clutch-head pow- 
er screwdrivers were literally made to 
order for drywall and metal-stud in- 
stallers. Todays composite materials, 
such as plastic laminates and engi- 
neered wood, along with light-gauge 
steel increasingly used in construction, 
require that tomorrow's tools be more 
versatile. 

In another trend, tools designed for 
the special needs of a commercial in- 
dustry often gradually move to the re- 
tail shelves. For its already-innovative 
BT3000 sliding-table saw, for example, 
Ryobi has just unveiled a vacuum-table 
attachment similar to those found only 
in production shops that handle large, 
heavy sheet materials like solid surfac- 
ing for countertops or plywood. With a 
shop-type vacuum connected, air is 
forced upward or sucked down through 
a pattern of tiny holes in the top of the 
table. Even weighty materials can be 
“floated” on a cushion of air or clamped 
securely using air pressure alone. 

Another industry tool now being de- 
veloped for residential use is an air- 
powered gun that can nail together 
lightweight, 18- to 20-gauge steel or 
aluminum studs. Until now, fastening 
metal this way had been possible only 
in heavy-gauge materials with greater 
compressive strength. But tool manu- 
facturers are also being spurred on by 
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the steel industry, which is eager for a 
bigger share of the home-building 
market, and builders, who are demand- 
ing faster production tools than the 
power screwdrivers used for metal 
studs today. One manufacturer, Erico 
Tool & Fasteners of Tulsa, Okla., is cur- 
rently testing prototypes and expects to 
introduce a stud nailer for residential 
construction and remodeling by the 
end of the year. 


he new science of toolmaking ex- 
| ES to every corner of the indus- 

try As chief metallurgist for the 
Vermont American Corp., Carl 
Shumaker has spent the past 17 years 
in his Louisville, Ky., laboratory tinker- 
ing with the microscopic structure of 
metals, particularly tungsten carbide. 
Cutting teeth made from this super- 
tough alloy are brazed to ordinary steel 
blades, helping them to resist wear and 
damage during cutting and to stay 
sharp longer. Vermont American re- 


cently secured a "composition of mat- 
ter" patent on its Dyanite carbide, 
which the company claims can double 
the life of cutting tools [^Home 
Newsfront,” March]. 

^We didn't invent this stuff, we dis- 
covered it!” Shumaker exclaims in a 
Southern drawl that belies his indus- 
trial-scientist role. A few years back, 
the company also introduced a titani- 
um-nitride coating for drill bits that 
dramatically increased their perfor- 
mance [“Ноте Newsfront,” April '91]. 
Now coatings and carbide continue to 
be the subject of intense research, he 
says, because they offer the greatest 
potential improvement to existing tech- 
nology at the lowest cost. 

In fact, says Shumaker, a former 
aerospace engineer who helped develop 
both the Saturn rocket and the Boeing 
747: "There's probably more sophisti- 
cated metallurgy going on in tool man- 
ufacturing right now than in airframe 
construction." РЕ 


POWER TO GO 


Nowhere has the industry seen more progress than in cordless power tools. The first 
commercially available rechargeable battery tools were produced in the early 1960s, and 
today cordless performance in many tools matches that of corded ones. 

"Every two years, we've seen about a 10 percent improvement in batteries," says Barry 


battery life. 


Baum of S-B Power Tools. "Over the next three years or so, | think we'll see different bat- 
tery technologies emerge, along with some new types of battery tools." 

| New high-capacity nickel-cadmium (nicad) batteries rated at 1.7 ampere-hours for 
longer running time will soon be available, says Leland Nichols, group product manager 
for DeWalt Industrial Tool Co. of Hampstead, Md. The top nicad batteries now provide on- 
ly 1.3 ampere-hours of power. New "nonabusive" chargers (see photo) will also increase 


Most manufacturers don't see another breakthrough in battery technology on the hori- 
zon, however. "There are all sorts of fringe technologies out there" in battery research, 
says Warren Cole of Makita U.S.A. in La Mirada, Calif., “but 


it really boils down to incremental improve- 


ments on technology we have now. 
Nicads are being replaced in some cas- 
es by nickel metal hydride, but this 
doesn't perform well in tools with high 
current drain. It's still five to ten years 
off." Lithium batteries, often also named 
as a possible nicad replacement, are 
"not a viable alternative," Cole adds, 
because of their higher cost and volatile 

` nature. He expects rechargeables to 

continue to improve, but says more effi- 

cient motors will help to extend the 
power and range of cordless tools. 

_ Matt Popik, vice president of tech- 
nology for Porter-Cable of 
Jackson, Tenn., agrees that 
nicad batteries will remain the 
mainstay of rechargeable 
cordless tools for some. 
time. But he adds, “I don't 
think there are any ‘quan- 
tum leaps’ left in nicads. — 
We stay pretty close to 
our battery suppliers, : 

and they talk to us © 

about their research. If 
there was something - 
new coming, | think 

| be know about it” E 


À microprocessor in this 
recharger senses heat 
buildup and adjusts 


voltage levels to 


improve battery 
charging. 
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ing gate: Chrysler is well into the second year of its shift 


е U.S. auto industry will makea Pwescticality 
transition into a more practical, 
utilitarian era in the last half of i 
the 1990s, reflecting changing 85 the theme 
tastes as baby boomers settle into 
middle age. The unexpected boom 
in trucks and truck-based vehi- of future 
cles that set the tone for the first 
half of the decade is expected to continue, 
while demand for sport coupes and flat-out car plans 
sports cars at the other end of the automo- 
tive spectrum is expected to dwindle. | 

A look at the long-range product plans of. through the 
the Big Three domestic automakers shows a 
renewed interest in compact, more affordable | 
transportation and a notable proliferation in 1990s. 
minivans and new truck programs. 
Meanwhile, performance cars are more likely 
to be introduced as "niche" vehicles, some- 
times based on specialized, low-volume man- 
ufacturing techniques. 

The tastes of the consumer are only part of 
what's driving new-car development. After a decade of 
heavy investment in new tooling and facilities, long- 
range plans at both Chrysler and Ford are beginning to 
take form and reach the marketplace. Chrysler's 
transition to new "platform based" car lines, con- 
sisting of three basic chassis, rather than one, 
will be completed by the late 1990s, as will 
Ford's plan to power most of its cars and 
trucks with a series of reengineered “modu- 
lar" power plants. 

Ford likewise will introduce a new “world 
car,” so that virtually the same design will be 
1 sold in several countries as well as domes- 
tically, while General Motors attempts to trim down 
its complex variety of car lines and focus its efforts. 

The 1994 model year thus presents an uneven start- 


to platform-based products, launching the new com- 
pact Neon this fall, to be followed quickly by the new 
midsize JA platform cars. Ford counters later in the 
year, when it begins to unveil a series of ground-up 
redesigns of most of its basic car and truck lines. 

The dark horse is GM. This year, GM follows up on 
the hot new Camaro and Firebird by introducing a 
new compact pickup truck in the fall, but the giant au- 

r has no new cars for 1994, and by 1995 is ex- 
pected mainly to refresh its mainstream midsize models 
and introduce a new luxury car lineup. 

GM has abandoned its old “a car for everybody” model 
proliferation philosophy, which has proved to be very ex- 
pensive. Since our last report on future cars in 
September '92, GM, which has more excess manufactur- 
ing capacity than any carmaker in the world, has 
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Ford 


1998 


1997 


1995 1996 


Model 1994 1995 1996 1997 1998 Model 1994 


Chrysler-Plymouth Ford 
Colt Functional features Festiva New BT57 2- and Turbo 1.50 BT73 Festiva 
added Е (BT17) 4-door Festiva ine opti t 
Sundance Neon PL bows, PL coupe added Escort Facelift, new нен CT120 Coupe Escort-size electric 
P) 2.0L 4-cylinder | oan | | (CT20) colors, mo sedan ond wagon convertible w 
Laser New Diamond-Stor Probe Dual air bags Facelift, All-new Probe 
| (PJ) car to debut | (314) .— .—  —  — cowebe | 
Acdaim Alknew JA Tempo Мен Contour 
(A) replaces Acclaim (CDW7) Zeta engines | 
| Voyager - New NS minivan, Mustang Allnew Mustang, Convertible ond 
(S) TE new 2.5L M (SN95) 2.51 Vé, 5.0LV8 Cobra versions | 
Concorde Minor focedift Possible V8, 4WD Al-new LH sedan Thunderbird — Focedift, interior, Switch to front drive 
(LH) ip LH (MN17) modular engine 
LeBaron New Diamond-Star Tavrus New Tourus, 
a FJL LeBaron Vé | | (ONS) 2.5LVé, 4.0LV8 _ 
New Yorker / Largest LH body Possible LX V8 Crown Victoria Minor face-lift DEW98, midsize, 


LHS (LH) debuts variant (EN53) loge ar 


Ro 
F-Series РМ96 alnew —— UH93 4-door 


fullsize pickup —— sport utility 
Lincoln-Mercur 


Ranger PHN131 alhiew 
Capri SABA new look, All-new 4-seat 
(S430) _suspension, steering — — — Copui roodstor | 
Tracer Foceift, lightbar Al-new Tracer Possible convertible 
(120) E _ sedan ond wagon 
Topaz Ане Mystique, 
(C0W27) = Zeta engines | 
Cougar Focedift, interior, Possible ASC Switch to 
(MN12) modulor engine convertible front drive А | 
Sable Allnew Sable 
| (DN5) sedon, 4.0L V8 
Grand Minor foce-ift DEW98 midsize / | 
= | | Marquis (EN53) — lone cor 
Viper ШЕТШЕ?” | | Villager Diver airbag VPNT27 new | 
ڪڪ‎ version added Viper (Chrysler 300) | | (VX54) added Villager | 
Coravan New NS minivan, | | Mark VIII Convertible New look for | 
(S) new 2.5L 14 (FNIO) SVT nose ond toil | 
Dakota Al-new Dakota Continental — Facelift, sus- Ден, 4.0L V8 | 
Pid appearance | (FN?) pension changes sedan (FN74) u = 
Ram Allnew pickup - | Town Cor Front/rear Anew 
Pick with V8 /1Û power | | (030) | redesign .— own or 
Jeep-Eagle 
: New Y] Jeep 
(0) Wrangler 
Cherokee Ашен smaller 
(XJ) Cherokee 
Grand 5.2L V8- Re-skinned Grand 
Cherokee (LJ) engine option Cherokee 
Talon _ Anew Talon by | 
(PJ) DiamondStar 
Summit Minor facedift 
(BD | 
Vision All-new cor 4WD 
(M) — with 3.3L ¥6 expected to debut 


Letter /number designations in parentheses indicate the platform family on which a model is 
based. Use this to identify corporate twins built on common platforms (such as the Ford 
Thunderbird and Mercury Cougar). For the purposes of this chart, U.S. cars ore defined as 
recognized American nameplates, regardless of manufacturing location or percentage of 
American-made parts. 
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reorganized its board and its top man- 
agement structure. 

GM executives have said that plat- 
forms and powertrains will be reduced 
to a manageable few, and every re- 
maining car and truck product line is 
under pressure to become profitable in 
short order or suffer cancellation, 
though no divisions will be shut down 
or merged at this point. The automak- 
er recently announced 14 immediate 
model cancellations, however. 

Thus, GM's overall product plans for 
1994 include not a single new car, but 
rather revolve around passive re- 
straint systems, elimination of slow- 
selling models, and engine consolida- 
tion. GM will also be shuffling its 
relationships with Japanese partners 
Isuzu, Suzuki, and Toyota as Isuzu ex- 
its the passenger car business, upset- 
ting the Geo supply line. 


xactly how this will shake out is 

not yet clear, but GM's initial strat- 

egy is to be aggressive with new 
trucks, starting with the new S-10 
compact series replacements this fall, 
followed by the new S-10 Blazer in 
1995 and then a new minivan. The lat- 
ter, a replacement for the APV, merits 
attention not because of its market po- 
sition in a category rapidly becoming 
dominated by Ford and Chrysler prod- 
ucts, but because it represents a test 
bed for composite technology. Although 
GM is studying an all-steel minivan, 


The Viper Daytona coupe (below left) is still a possibility. 
More certain are (right from top), a redesigned GM APV; 
the new Taurus; the Chrysler JA intermediate; a Camaro 
convertible, and the new Ford intermediates. 


evaluating new 
ways of manufac- 
turing a composite anil 
body is still the ! ~ 
main strategy. "Tx 

For most of |» Ё 
GM's mainstream | MT si 
car lines, the im- = — | 
mediate future is ! n mm 
limited to sub- X^ ۹ it 
stantial upgrad- Кы = 
ing and drivetrain \ 4 
changes, but no à * 
new platforms. 

At the heart of the market, the 
Buick Century, Chevrolet Lumina, 
Oldsmobile Cutlass Supreme, and 
Pontiac Grand Prix W-cars will be up- 
graded this year with driver air bags, 
additional standard equipment, and a 
freshened appearance, and Chevrolet 
will bring back the Monte Carlo coupe 
on a Lumina platform in a year or so. 
In the more distant future, the compa- 
ny is still developing an overall plan to 
consolidate its intermediates on a sin- 
gle, high-volume platform. 

GM's 3.3-liter V6 is being phased 
out, so N-cars—the Buick Skylark, 
Oldsmobile Achieva, and Pontiac 
Grand Am—introduced two years ago, 
will have smaller 3.1-liter V6 engines 
this year, along with driver-side air 
bags and four-speed overdrive auto- 
matic transaxles. Pontiac is rumored to 
have a 3.4-liter, DOHC V6 in its Grand 
Am GT package, a latter-day GTO. 


PHOTOS BY HIDOEN IMAGE 
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General Motors 


Model 1994 1995 1996 1997 1998 
Buick 
Skylark Air bag, 3.1L V6, Possible chassis 
(N) auto frons consolidation 
| Century 3.1 V6, ABS,4-spd Discontinued 
(А) auto trons 
Regal Driver cir bag Fotedift Possible chassis 
(W) consolidation __ | 
LeSabre Dual oir bogs, Possible new 4.0L New б-а LeSabre 
(H) fraction control SOHC VB | 
Park Dual air bags, нен Park 
Avenue (C) traction control —— Avenue 
Roadmaster — Duol air bogs, Product under review 
B) [F1 V8,4-spd outo 


Seville New 270-hp 
| Northstor base engine — 2 
Eldorado New 270-hp North- — Possible Eldorado 
(E) stor bose engine ^ — convertible added | | 
Deville/ Anew, Northstor | 


Concours K/S V8 opt, no coupe | 


Fleetwood/ — 260p, 5.7 GEN Aknew cor on 
: () i V8 engi Deville chassis 
Allanté Concelled Allnew Allanté 
(V) — 
Chevrolet 
Cavalier New Covolier Possible chassis 
Hi ex consolidation 
| Corsica / Corsica L7 sedon Мем car on JLN 
Beretta (L) — doped pm 
Lumina Redesigned, Monte Corlo coupe 


(W) ing — joins Luming_ 


Impala Impala SS version New full-size 
(B) ___ new SOHC V8 Chevrolet 
Camaro Camaro convertible 
| (B debuts Е | 
Corvette ZRI production re — Rumored IRI package Allnew Corvette 
v duced, hp increased version dr debuts 
lumina АРМ Facelift, Possible com Мем steel body, 
(U) air version to all steel new chassis 
5-10 Blazer Allnew Blozer Luxury version 
(5 utili added 
Geo 
Metro New Canadion- 
(M) built Metro 
Prizm Al-new Prizm 
(5) 
Storm Isuzu-built Storm Anew Suzuki- 
NM cancelled based coup 
Impact 2-secter electric cor 
| on hold 
Tracker 
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Model 1994 1995 1996 1997 1998 
Oldsmobile 

Achieva Air bog, 3.1L V6, Шен Achieve 

(N) ‘spd auto trans series 

Ciera 3.1L V6, ABS, Discontinued 

Cutlass Driver ER bog 

Eighty-Eight Possible new 4.0L New Gear 
Ninety-Eight Touring sedon May be dropped — 

(C) as top Oldsmobile 

Tornado Reploced by Aurora 

(G) V8 sedon 


Pontiac 
LeMans Line rimmed to Rumored Opel 
basic sedan only _ Corsa 
Sunbird Newlook Sunbird 
0) compot due | 
Grand Am 31106, | 
№ 3.4L Vé version, facelift _ 
(W) driver oir bag consolidation 
Bonneville 55Е1 flagship model Possible new New Grand Prix- 
(C) 4.0L SOHC V8 based cor 
Firebird Convertible, Firehawk 
(P versions added 
TransSport Facelift Possible con- — Under review 
(U) : | version to allsteel affer 1995 
Saturn 
SL (0) Dual oir bags 
SLI (2) Dual air bogs Мем large platform 
Midlevel Sedan standard rumored 
512 Dual oir bogs 
DOHCSedm smod __ 
SCI (2 Dual oir bags 
SC2 (7) Duol dir bogs 
DOHC Coupe standard | 
SWI (2) Dual air bogs 
SOHC standard 
5W2 (7) Dual oir bogs 
DOHC Wagon — standard | mu 


Letter ‘number designations in parentheses indicate the platform family on which a model is based. Use 
this to identify corporate twins built on common platforms (such as the Ford Thunderbird and Mercury 
Cougar). For the purposes of this chart, U.S. cars are defined as recognized American nameplates, regard- 
less of manufacturing location or percentage of American-made parts. 


Cadillac will spread its Northstar 
DOHC V$8 engine around to all of its 
front-drive entries and offer a 270-hp 
base engine as well as the 295-hp per- 
formance engine in most models. The 
famous Coupe deVille has been 
dropped, but a new Concours model 
has been added to the K-special plat- 
form. The Fleetwood/Brougham rear- 
drive sedans, America's largest, will 
have new 260-hp, third-generation, 
5.7-liter V8 engines for next year and 
may be replaced the following year by 
a new front-drive car. 

Oldsmobile and Buick will not have 
personal luxury cars until next year, 
when the Riviera returns on the new 
G-car platform, along with the all-new 
1995 Oldsmobile Aurora luxury sedan, 
which is powered by a four-liter, 
DOHC V8 similar to the Cadillac 
Northstar engine. The Aurora-G plat- 
form and engine combination may 
eventually spread out to Pontiac and 
Cadillac luxury cars of the late '90s. 

GM's Saturn division will be making 
very few product changes, looking for 
both profitability and manufacturing 
capacity in 1994 and going to standard 
dual air bags in 1995. The rumored V6- 
powered large Saturn appears to be a 
dead issue. 

Probably more than any other car in 
GM's lineup, the Corvette illustrates 
the forces driving the company's future 
thinking. The current Corvette plant, 
in Bowling Green, Ky., has surplus ca- 
pacity and is a probable assembly site 
for additional Saturn cars. And an all- 
new Corvette, due in 1997, is expected 
to be more affordable than the current 
generation, possibly sharing compo- 
nents with the Camaro, while still 
maintaining its high performance lev- 
el. The dictate is to make the Corvette 
profitable while retaining its image as 
America's premier sports car. 

Ford's own high-profile Mustang 
gets a complete new design in 1994, 
kicking off several years of new 
Ford products that eventually 
will revitalize its mainstream 
car lines. 

Ford already has five of 
the top ten best-selling 
cars and trucks in its sta- 
ble. And its products look 
to be in excellent shape 
for the next three years 
or so. The long-awaited 
Mustang will be joined in 
1994 by a new range of 
Festiva small cars; a 
redone Australian-built 
Mercury Capri; and later in 
the year, a new Taurus- 
based front-drive family van 
called Windstar, which will 
eventually replace the aging 
rear-drive Aerostar. 


Ford’s so-called world car, called the 
Mondeo in Europe where it already is 
on sale, will arrive next year as the 
Ford Contour and Mercury Mystique. 
(The Tempo and Topaz names, ten 
years old, have worn out their appeal.) 


place the enormously successful 

Ford Taurus and Mercury Sable 
with all-new sedans and wagons fea- 
turing new powertrains, including an 
optional transverse V8, some alu- 
minum body panels, and radical 
styling. Ford will complete its volume- 
car fleet evolution with a whole new 
family of Escort and Tracer models in 
1996-97, this time probably including 
convertibles. The luxury Continental 
will be face-lifted this year and re- 


i: the spring of 1995, Ford will re- 


Chrysler's Neon will 
get a wagon body 
(above), while Ford's 
new Windstar (right), 
and Mustang (below) 
fill out its lineup. 


placed next year. The company will 
also replace the Town Car in 1997. 

Ford has some very ambitious 
plans for trucks as well, including re- 
placements for the enormously suc- 
cessful Explorer and the full-size 
Econoline van. The F-series pickup 
will be all new for 1995, and the 
Ranger mini-pickup will be replaced 
in 1996. Also on the horizon at the 
Ford Truck division is a new joint- 
venture van with Volkswagen that 
may or may not be sold in the North 
American market. 

Ford also is expected to create some 
new market entries at home and to put 


together new high-end combinations of 


Aston Martin, Ford, Jaguar, and 
Mazda products in the late '90s, by 
which time the company will have re- 
done its entire product line. 

Slightly ahead of both Ford and GM 
in revamping its product line, Chrysler 
today is about a third of the way 
through a complete product revolution, 
having introduced its Viper sports car, 
the Grand Cherokee compact sport 
utility, and the five-car LH/LHS family 
of front-drive V6 sedans. 
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PHOTOS BY HIDDEN IMAGE 
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mar Bose had a dream: 
a tabletop radio that be- 
lies its size by reproduc- 
ing music realistically. 
That was 50 years 


ago, when Bose was a 

teenager repairing ra- 

dios during World War 
II. “What excited me was the possibility 
that one day you could put something 
on the table and it would really sound 
like high fidelity," says Bose, a tall, thin, 
gray-haired man whose speech is punc- 
tuated by vigorous gestures. 

The years that passed saw progress 
toward realizing his dream. Bose went 
on to receive a doctorate from the 
Massachusetts Institute of Technology, 
where he has been a distinguished pro- 
fessor of electrical engineering since 
1956. In 1964, he formed the Bose Corp. 

In the 1960s, Bose began perfecting 
the principles of acoustic waveguide 
technology—using a tube or chamber to 
carry sound waves for sound enhance- 
ment. After more than 12 years and 
millions of research dollars, the effort 
saw fruition in the Acoustic Wave Music 
System, a high-performance all-in-one- 
box stereo system, and in the Acoustic 
Wave Cannon—a 12-foot loudspeaker 
most recently used in the 1992 Winter 
Olympics in Albertville, France. In 
1987, this folded acoustic waveguide 
technology won Bose the prestigious 
Inventor of the Year Award given by the 
Intellectual Property Owners organiza- 
tion in Washington, D.C. 

Now, in 1993, Bose's newest version 
of waveguide technology appears in the 
Wave Radio, a bedside tabletop AM/FM 
clock unit with dual alarms. It is the 
smallest incarnation of his invention to 
date, weighing a mere seven pounds 
and measuring 4.5 by 14 by 8 inches. 
"Ive never been more proud of any 
product we've introduced,” says Bose. 

The sound that issues from this little 
stereo radio is startling, apparently free 
of major peaks and dips in the frequen- 
cy spectrum and with crisp transients 
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nyone planning to replace the family 

wheels these days braces for sticker shock. 

But a growing number of today's small cars 

are expanding that phenomenon to include 

wheelbase shock, horsepower shock, and 

optional-equipment shock. Familiar name- 

plates long associated with the word econo- 

my are gradually metamorphosing into 

larger, more substantial, and sometimes considerably more 

expensive cars. While these vehicles are still at the “small” 

end of the model lineup, their manufacturers are clearly 
uncomfortable with the old *econobox" label. 

The trend goes a bit beyond the general upward creep in 
size and horsepower of most contemporary cars. In a few cas- 
es, attention to engineering detail has achieved the triple 
crown of superior car design—improving performance, 
adding interior room, and increasing fuel efficiency all at 
once—while other designs have realized two out of three. 

A new nameplate, the Subaru Impreza, joins the re- 
designed Toyota Corolla, Geo Prizm, and Dodge Colt, mak- 
ing the 1993 model year unusually prolific for small-car de- 
velopment. Each is larger and more powerful than its 
predecessor; these cars present a challenge even to such 
relatively recent arrivals as the highly successful Saturn 
sedans. The new generation is approaching a fork in the 
road for small cars: One path is labeled low cost, while the 
other route heads in the direction of higher performance 

ubaru's new Impreza lineup includes 


| and improved content. 
i e $^ sedans and four sport wagon 
gem models with various combinations of 


ier 
Tir 
lit 


. _ 

| two- and four-wheel-drive systems. In the 
interest of simplicity, we tested the basic 
front-drive sedan with a five-speed manual 

transmission. It's a relative lightweight at 
2,426 pounds and has the best performance 
potential. 

Subaru long has been associated with 
quirky design features, including one of the 
few constant-velocity transmissions (CVT) 
in production; allegiance to flat-four engines; 
and four-wheel drive in dubious applications. 
The Impreza is a move in a more convention- 
al direction, a sign that Subaru may be bent 
on converging with the pack. 

The Impreza is intended to simplify 
Subaru’s model lineup, replacing both 
the Subaru Justy, a minicar that in- 
troduced the aforementioned CVT, 
and the larger Loyale. When the 
changeover is complete, Subaru will 
be left with the sporty and expensive 


Wer 
ган 
prc 


= ei 


A new 


generation of SVX four-wheel-drive performance 

coupe, the upscale Legacy at the up- 

small cars no per end of the size/price range, and 
the Impreza at the bottom. 

longer falls short The Impreza shares much of its 

н driveline with the Legacy, and even 

Eri features, the car's 16-valve, horizontally op- 


" posed, four-cylinder engine is a deriva- 
construction, and tive of the 2.2-liter Legacy motor, with 
. a 1.8-liter displacement. Adding multi- 
handling. valve heads has raised the peak horse- 
power more than 20 percent to 110 hp, 
| compared with the old Loyale engine's 
BY DAN McCOSH 90 hp. Torque comes up only 9 percent 
to 110 pound-feet at a peaky 4,400 . 
rpm, compared with the Loyale's 101 

Ib.-ft. at a 2,800-rpm torque peak. 


PHOTOGRAPHS BY JOHN B. CARNETT 


POPULAR SCIENCE SEPTEMBER 1993 • 95 


arora SONGEA D X 


BASE PRICE: асаан 5 
OPTIONAL EQUIPMENT: 
Air-conditioning: $860; antilock brakes: $825; AM/FM stereo radio with 
cassette player: $490; power door locks: $250; cruise control: $230; tilt steering 
wheel: $145; tachometer: $60 


PRICE AS TESTED: 415,158 


Gro им LSi 

Base PRICE: | | „$10,630 

OPTIONAL EQUIPMENT: 
Preferred equipment—LSi trim, air-conditioning, power steering, AM/FM 
stereo radio, dual power side mirrors, power windows, cruise control, intermit- 
tent wipers, remote trunk release: $2,182; compact disc and cassette players: 
$591; antilock brakes: $505; 1.8-liter engine: $352; aluminum wheels: $335; 
rear window defogger: $105; tachometer: $60; Lm mats: $40 

PRICE AS TESTED? 323. . $ 1 4, 8 OO 


m 0 WE LS CECT CSGO EREK $ 9,995 
OPTIONAL EQUIPMENT: 
Option package A—air-conditioning, cruise control, power windows, power 
door locks, power side mirror: $1,690; antilock brakes: $595; AM/FM stereo 
radio with cassette player: $180; coaxial speakers: $60 


PRICE AS TESTED: 


SUDARU IMPREZA L 


BASE PPR bel fancies Y T. SS 
OPTIONAL EQUIPMENT: 
Option package BG—power windows, power door locks, dual power side 
mirrors, air-conditioning, AM/FM stereo radio: $1,500 


PrRicceE AS TESTED: 


DODGE COLT GL 


ER mom o BREE Rui in 

OPTIONAL EQUIPMENT: 
Preferred option group 23H—nair-conditioning, rear defroster, tilt steering wheel, 
dual power side mirrors, intermittent wipers, cruise control, floor mats, tinted 
glass, AM/FM stereo radio with cassette player, power steering, power door 
locks, power windows: $2,419 


PRICE AS TEST к Db eee 51 ЖЭ „Ээ 2 
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The good news is that this power 
gain is achieved with a slight improve- 
ment in mileage, despite the fact that 
the Impreza is a substantially heavier 
car than the Loyale. The trade-off is 
the loss of the old Subaru's character- 
istic low-end torque curve—unusual 
for a small four-cylinder—accompa- 
nied by a distinctive, guttural growl 
as the “boxer” four-cylinder dug in. 

Instead, the Impreza engine winds 
happily and smoothly, like most con- 
temporary multivalve four-cylinders, 
albeit only after it finally gets up to 
speed. The low-speed performance of 
the old engine was most useful in the 
rpm ranges where most day-to-day 
driving is done, while the newfound 
high-speed horsepower can be enjoyed 
only occasionally. 

An air bag is standard in the Im- 
preza, but antilock braking is avail- 
able only with an automatic transmis- 
sion. Our manual non-ABS Impreza 
still managed to tie the Saturn SL1 for 
second-best cold-stopping time of the 
day. The rest of Impreza's performance 
numbers are mid-pack; handling 1s sol- 
id, predictable, and lively, with good 
turn-in, despite the skinny-looking 
tires. Ride quality on rough patches of 
highway is better than average. 

Overall, Impreza is roomier, airier, 
and far more conventional than some 
of Subaru's past efforts, but it still 
falls short of the rest of the cars in this 
group in overall interior room, a short- 
coming aggravated by the lack of a 
split folding rear seat-back. Both of 
these faults are solved in the sport 
wagon version—an interesting alter- 
native that is something of a hybrid 
station wagon/sedan. 

Given Impreza's hefty base price of 
$11,499, the basic appeal of the design 
is its ability to deliver something that 
isn't offered in most, if any, of its com- 
petitors—namely the well-developed 
optional four-wheel-drive system that 
makes Subaru king of the snowbelt, 
although with some weight and 
mileage penalty. 


he trend to escalate the prices of 
popular small cars well into the 
mid-teens is especially apparent 

in the Toyota Corolla. To anyone ac- 
customed to thinking of the eldest 
member of the Toyota lineup as a ba- 
sic economy car, this latest evidence of 
upward mobility can come as a shock. 
Evolution hardly describes the two 
decades of Corolla development that 
saw a tiny, rust-prone sedan—which 
sold for two-thirds the price of a 
Volkswagen Beetle in the early 
1970s—steadily increase in size, 
weight, power, and price to where it 
enters territory formerly secured by 
the likes of BMW. Today's Corolla is 


about half the price of a BMW three- 
series; when Corolla was first intro- 
duced, it was only about one-quarter 
the price of the Bimmer. 

One beneficiary of this development 
process has been General Motors, 
which has been selling the Geo Prizm, 
essentially a rebadged Corolla. Both 
are built in a California assembly plant 
jointly owned and operated by the two 
automakers. The 1993 Prizm is still a 
close cousin to the Corolla under the 
skin, but now has a different body and 
interior and some slight differences in 
suspension pieces and tuning. 

The slightly boxier shape of the 
Corolla creates more interior room 
than the Prizm, with a somewhat 
dowdier appearance as the penalty. 
Despite their relatively short 97-inch 
wheelbase, both vehicles are substan- 
tially larger than the Impreza and 
Colt. In fact, the Corolla and Prizm 
have more interior room than the 103- 
inch-wheelbase Honda Civic [^More 
Than Just the Basics," April '92]. 

The stiffness of the basic body struc- 
ture gives both cars an extraordinari- 
ly solid feel, although the Toyota 
Corolla seems quieter overall, an im- 
pression confirmed by the noise meter 
at full-throttle acceleration. Both cars 
have the kind of chassis integrity nor- 
mally associated with high-priced 
sports sedans. Handling is not quite 
as aggressive as with such sedans, but 
both cars' chassis are predictable, 
quick, and lively. 

Substantial differences exist be- 
tween the two siblings, however. The 
Prizm is prone to become wobbly at 
the limit in the lane-change and 
slalom sections of our test, while the 
Corolla remains precise and pre- 
dictable. The lack of a front sway bar 
on the Prizm is the likely culprit. 

Overall, it is best to view the new 
Corolla and Prizm as small versions of 
fully equipped midsize cars, with the 
additional benefits of lively handling 
and solid structure—attributes that 
can justify the extra cost over the likes 
of the Colt or Saturn. 

The latter cars better define the eco- 
nomical notion of a small car. The 
Saturn, in particular, has gained much 
of its popularity by combining a base 
price of less than $10,000 with a rela- 
tively long 102.4-inch wheelbase and 
ample interior room. The standard en- 
gine is large for the class: a 1.9-liter 
single-overhead-cam four that pro- 
duces 197 Ib.-ft. of torque at 2,400 rpm. 

The Saturn's engine produces power 
over a broad rpm range. This flexibili- 
ty enhances around-town driving 
pleasure while helping the Saturn 
achieve the best highway mileage in 
the group. The Saturn's original char- 
ter was to be the flag bearer for do- 
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mestic small cars against the chal- 
lenge of the imports. But it has been 
leapfrogged by the best of the offshore 
competition, though it retains a sub- 
stantial price advantage. 

Some of Saturn’s weak points are off- 
set in various ways. For example, the 
relatively high level of interior noise in 
the previous version has been im- 
proved by changes in the engine 
mounts. The composite body still is not 
as stiff as the steel-unit bodies of most 
ofits competition, however. The Saturn 
is built on a space frame with thermo- 
plastic body panels. These panels are 
extremely impact resistant and virtual- 
ly corrosion free but contribute little to 
the body structure or sound deaden- 
ing. Probably more noticeable, howev- 
er, is the lack of rigidity in the interior 
panels, particularly on the doors. 

The ugly, traylike affair that passes 
for the top of the instrument panel is a 
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“Labor costs reflect manufacturer's flat-rate time allowance multiplied by typical dealership labor rates per hour. 


$12,298 


$15,158 


1.8L Fat 4 


| SOHC, 4 valves/cyl. 


110 @ 5,600 
110 @ 4 400 
95:1 


5-speed 
3.90:1 


|. MacPherson strut, 


coil springs, anti-roll 
bor 


Independent, strut 
type, coil springs 


Rock ond pinion, speed- 


sensitive power assist 
32.8 | 
Vented disc, drum; 
power 055151 


511,499 
512,999 


556/23 
95/109 
489/18 
62/23 
371/109 
135/9 


98 © POPULAR SCIENCE SEPTEMBER 1993 


tho ABS. 


1.8L l4 
| DOHC, 4 valves/cyl. 
| 11525 600 
| 115 2,800 


| MacPherson strut, - 
| coil springs 


Independent, strut 
type, coil springs, 
anti-roll bor 


| Rock and pinion with 


power assist 


М. А. Мо available. 


distraction, but it's there for a reason. 
The top of the panel is actually an ac- 
cess hatch, making this one of the few 
cars where the instrument panel is ac- 
cessed from the top. 

Saturn also has been tinkering with 
electronics and now offers a “fuzzy 
logic” automatic transmission and 
throttle-based traction control at a 
small additional cost. The fuzzy logic 
system, which is becoming common- 
place on automatics these days, elimi- 
nates transmission hunting and auto- 
matically shifts to a lower gear on 
downhill grades. 


FIVE FOR THE MONEY 


Representing the highest levels of fea- 
tures and performance in the category, 
these five small four-door models are 
equipped with safety, comfort, and enter- 
tainment features that have trickled down 
from their more expensive sister cars and 
driven up their out-the-door prices. 

While the new $9,800 Colt was a nim- 
ble handler and the quickest car, | found 
it utterly devoid of personality and far too 
reliant on cheap material. There's not 
even a Pentastar badge in the steering 
wheel hub, just a shiny piece of plastic. 
No air bag is available, and the ABS op- 
tion will cost you nearly $1,000. 

The all-American Satum remains the 
most highly styled car in the class. A driv- 
er-side air bag is standard for 1993, 
along with new automatic transmission 
calibrations. It's a lightweight, plastic-in- 
tensive car, but packs only 85 horsepow- 
er from its 1.9-liter engine, making it the 
slowest of the lot, especially in passing 
maneuvers. It earns high marks, though, 
for fit, finish, and outstanding paint quali- 
ty, and for a standard air bag and ABS. 

The all-new Impreza left me with the 
impression that Subaru has stopped 
building oddball cars and has come into 
the mainstream with a contemporary, ful- 
ly equipped though smallish sedan. The 
tall body is not as roomy as it looks. Good 
design, good materials, and excellent 
workmanship overshadowed its mid- 
pack performance figures, and its engine 
generated the fewest decibels. 

The Geo Prizm and Toyota Corolla 
twins were not that close in most aspects 
of performance. Slightly heavier and 
more crisply styled, the Geo starts out al- 
most $1,700 cheaper. The Corolla, up 
there with the Ford Model T and 
Volkswagen Beetle as one of the best- 
selling cars in history, was quicker, 
stopped much shorter, and handled bet- 
ter than its Geo twin. It also has a superi- 
or reputation for durability and dealer ser- 
vice. Expensive, yes, but well worth the 
price over the long haul.—Jim McCraw 


These two features are primarily 
software developments rather than al- 
terations in the basic transmission 
hardware. The fuzzy logic automatic 
transmission, for example, monitors 
vehicle speed and throttle opening to 
determine whether the car is going 
uphill or down. In the former case, it 
delays upshifting, while in the latter, 
it opts for a lower gear. The Subaru 
Impreza uses software instead of a 
"sport" button, enabling the transmis- 
sion to automatically switch to the 
sport-shift mode and to stay in lower 
gears to the rpm limit when the throt- 
tle is wide open. 

Saturn still has the leading edge in 
software enhancements, however, 
with its traction control, which uses 
input from the antilock brake sensors 
to detect front-wheel spin, automati- 
cally cutting back the timing and 
throttle. The Saturn offers an impres- 
sive combination of efficiency, reliabil- 
ity, and interior room. 


Colt, which is actually a Mitsu- 

bishi Mirage in Chrysler clothing. 
The Сов high power-to-weight ratio, 
stemming from its four-valve-per- 
cylinder, 113-hp engine and 2,398- 
pound curb weight, puts it solidly out 
front in performance. While its mea- 
sured interior volume is considered 
large for this group, the Colt feels 
smaller, which we attribute to its rela- 
tively narrow width. 

The Colt's quick steering and lively 
handling put it at the top in the lane 
change and tied with the Corolla for 
first in the slalom. As with the 
Subaru, the torque peak is on the high 
side, and some of the acceleration is 
achieved by gearing that makes the 
car seem buzzy at highway speeds. 
The Colt lacks an air bag, which is fast 
becoming a necessity even at the econ- 
omy level, and ABS is a high-cost 
option. 

Still, the Colt is an indication of just 
how fast the once-basic small car is 
evolving. The overall package would 
have been good enough to place the ve- 
hicle first in its class only a few years 
ago. Today, however, the car lacks 
some of the finesse of other designs. 

That finesse is best represented by 
the Corolla and Prizm, which set the 
tone for this new generation of small 
cars that lack nothing in features, con- 
struction, and handling compared 
with mainstream family sedans. In- 
deed, a generation ago, these cars 
would have given even the best sports 
sedans a run for their money. 

All this comes at a price, however, 
and the overall value represented by 
the Saturn SL 1 still makes it the econ- 
omy car of choice. 


Fc more specialized is the Dodge 


Advertisement 


500 miles 

from nowhere, 
itll give you a 
cold drink ora 
warm burger... 


NASA flights inspired this portable 
fridge that replaces the ice chest and 
alternates as a food warmer. 


ecognize the ice cooler in this pic- 
kP ture? Surprisingly enough, there 

isn't one. What you see instead is a 
Koolatron, an invention that replaces the tra- 
ditional ice cooler with a technology even 
more sophisticated than your home fridge. 
And it's far better suited to travel. What's 
more, it's also a food warmer. 


NASA inspired portable refrigerator. 
Scientist's research led them to discover a 
miraculous solid state component called the 
thermo-electric module. Aside from a small 
fan, this electronic fridge has no moving 
parts to wear out or break down. It's not af- 
fected by 
tilting, jar- 
ring or vi- 
bration. The 
governing 
module ac- 
tually de- 
livers the 
cooling 
power of a 
10 pound 
block of ice. 


Thermo-electric temperature 
control has now been 
proven with more than 
25 years of use in rigor- 
ous laboratory applica- 

tions. Koolatron makes 
this technology available 
to families, fishermen, 
boaters, campers, hunters 
or anyone on the move. 
Refrigeration has come 
a long way, but when we 
travel, we go back to the 
sloppy ice cooler. Now for 
the price of a good cooler 
and a season or two of ice, 
you can have all the advan- 
tages of home cooling, elec- 
tronically and conveniently. 


Load it up and plug it in. 
Plug Koolatron into your 
cigarette lighter; it uses less 
power than a tail light. If you 
carry it to a picnic place or fish- 
ing hole, the Koolatron will hold 
its cooling capacity for 24 hours. 
If you leave it plugged into your 
battery with the engine off, it 
consumes only three amps of 
power. And because there are no 
tempera- 

mental compressors or 
gasses, Koolatron will 
work perfectly under 
any circumstance, even 
upside down. The large 
model P34 holds 36 
quarts (48 12-oz. cans). 
The mid-sized P24A that effectively re- 
holds 30 quarts (40 12- places bulky piping 
oz. cans). The smaller 
P9 holds seven quarts. 


Risk-free trial offer. 
We guarantee your 
satisfaction with ev- 
ery Comtrad product. 
You get our complete 
"No questions asked" 
سل‎ dii m женин temperature by 45 
а full one year manu- “¢8rees F. Af the 
facturer's limited war- flick of a switch, 
ranty. Order now and it becomes a food 
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The fridge from 
outer space. 

The secret of the 
Koolatron Cooler! 
Warmer is a ther- 
mo-electric module 


coils, loud motors 
and compressors 
used in convention- 
al refrigeration 
units. In the cool 
mode, Koolatron 
reduces the outside 


take advantage of these warmer, going up 
special limited time fac- 4, 725° 
tory-direct prices: 

Koolatron Р34.........................................@178 $12 S&H 
Koolatron P24A .....................................2119 $12 S&H 
Koolatron РЭ ........................................... $79 $8 S&H 
AC Adapter.................. iva RUM $39 $6 S&H 


Please mention promo code 022-PS1129. 
For fastest service call toll-free 24 hours a day 


800-992-2966 


To order by mail send check or money order for 
the total amount including S&H (VA residents 
add 4.576 tax) or enclose credit your card num- 
ber and expiration date. 
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INDUSTRIES 
2620 Waterford Lake Drive Suite 106 
Midlothian, Virginia 23113 
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Next up will be the important 
Dodge and Plymouth two-liter small 
cars, both called Neon, the PL series 
that will replace the Plymouth 
Sundance and Dodge Shadow. Based 
loosely on the Neon concept vehicle 
shown during the 1991 season, the 
small four-door sedans will feature 
Chrysler's version of cab-forward body 
design, with a new series of 2.0- and 
2.4-liter double-overhead-cam four- 
valve four-cylinder engines that have 
borrowed heavily from Chrysler- 
owned Lamborghini Formula One V12 
racing engine technology for their 
combustion-chamber designs. 

The small-car PL platform comes 
hot on the heels of the 1994 LHS 
large car, the longitudinal-powertrain 
LH derivative that has already been 
introduced as a 1994 model in 
Chrysler New Yorker and flagship 
LHS versions. 

By 1995, the boxy, medium-size 
Plymouth Acclaim and Dodge Spirit, 
the last vestiges of the old K-car plat- 
form, will be replaced by an all-new 
JA-platform midsize model, and the 
Laser and Daytona sporty coupes will 
be replaced by a new series of coupes 


In recent months framing 
lumber prices have 
zoomed up 90.4%. Cash 
in on the exploding 
residential steel framing 
market with Tri-Steel, the 17 
year industry leader. 

Start your own Steel 
Framed Home Business! 


Tri-Steel has helped people all over the 


world to become their own boss. 


¢ Intensive Hands-On Construction Training 


e No Experience Necessary 


+ Fast, Simple Bolt-together Construction 


e Construction Assistance 


¢ Low, 100% Refundable Investment 

e No Franchise Fees or Required Inventory 

+ Complete Support & Technical Service 

e Multi-Family, Commercial & Small Buildings 


Call fo Order 
19.95 VIDEO or 
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manufactured by the Chrysler- 
Mitsubishi joint venture company, 
Diamond-Star in Normal, Ill. 

Chrysler may have one last large- 
car card to play, and that would be the 
program it calls the LX, a V8-powered, 
all-wheel-drive version of the long-bod- 
ied LHS. 


s Chrysler replaces its volume- 
production cars, the company will 
“ibe looking seriously at expanding 
its premium sports car products, as 
embodied in the Dodge Viper R/T10. 
While the Viper has sold only about 
1,200 units to date, it serves as the cor- 
poration's performance flagship and 
may well be developed into one or two 
more cars. The company is looking very 
seriously at producing a coupe version 
similar to the GTS concept vehicle, 
with roll-up windows, door locks, and 
other security items the Viper does not 
have. The big news, of course, will be 
this year's all-new Dodge Ram pickup, 
redone for the first time in 22 years and 
styled like a big truck, with an eight- 
liter V10-engine option. 
Of the Big Three, Chrysler seems 
the most enthusiastic when it comes to 


so-called niche cars, and it will make 
decisions soon regarding the future 
production of concept vehicles such as 
the Dodge Viper GTS coupe, the 
Plymouth Prowler street roadster, the 
Chrysler 300 sedan version of the 
Viper platform, and the Chrysler 
Thunderbolt retro-look V8 sedan, all of 
which have been popular show attrac- 
tions, but not all of which can be pro- 
duced profitably. 

The fate of these cars may well rest 
on Chrysler's ability to get its micro- 
plant, now producing the Viper sports 
car, to operate smoothly, helping to 
prove that such niche vehicles can be 
manufactured profitably in low vol- 
umes. Recently, production at the mi- 
croplant has been limited because of 
supplier problems in producing the 
Viper's massive fiberglass hood. 

With their products improving and 
the quality gap closing, with the 
Japanese yen at historic highs against 
the dollar, and with turmoil in 
European markets, the Big Three have 
a good opportunity for a solid come- 
back in 1994-95. Next month, we'll 
have a closer look at the Asian and 
European competition. PRI 


Tri-Steel's Homes have features not available 


with ordinary wood housing. 


+ Unmatched Frotection from High Winds, 


Fire, Termites and even Earthquakes 


+ Energy Efficient 9" Thick (R-30) Insulation 


for BIG Energy Savings 


5400 5. Stemmons Frwy., Denton, TX 76205 


• Environmental-frenaly Material (over 60% of 
all Steel is Recycled) 

+ /00 Standard Models + Custom Designs 

e Flexible Clearspan Interiors, + MUCH More 


CALL TOLL FREE TODAY 
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that make a triangle sound like a tri- 
angle and not like a cowbell. The solid 
bass extends down to 70 hertz, com- 
parable to the performance of much 
larger systems. This superior sound 
quality, says Bose, comes from “an in- 
teraction of waves in the device." In 
fact, the radio's performance is ground- 
ed in a complex and arcane mix of elec- 
trical engineering, acoustics, and 
mathematical theory. "The math alone 
could fill a wall," he says. 

The Wave Radio is built around two 
2.5-inch-diameter speakers. One of 
them (the left-hand speaker, as you 
face the unit) feeds a 34-inch-long 
waveguide—a labyrinthine chamber 
that folds to fit inside the cabinet. This 
chamber must be perfectly sealed, and 
the precision of its dimensions is criti- 
cal. Coupling the speaker to the 
waveguide makes it possible to gener- 
ate bass frequencies of considerable 
power. (Both left- and right-channel 
bass signals are fed to the duct.) Key to 
the success of the system is a special 
circuit design that allows the speaker's 
impedance to be varied electronically 
to match the physical characteristics of 
sound waves inside the waveguide. 

The waveguide snakes through the 
radio and ends just to the right of the 
right-hand speaker. Both the ducted 
speaker and the port radiate bass. Both 
speakers handle frequencies above 200 
hertz, which carry stereo information. 


the technology used in the Bose 
Acoustic Wave stereo introduced in 
` 1985 and that used in the Wave Radio 
involve the positioning of the loud- 
speaker and the length of the wave- 
guide. The speaker in the Acoustic 
Wave is located so that one-third of the 
tube is behind the speaker and two- 
thirds are in front of it. In the Wave 
Radio, the speaker is nestled at one end 
of the waveguide, a less efficient posi- 
tion, but the only one possible in a de- 
vice of this size. The Acoustic Wave 
houses 80 inches of waveguide; the 
Wave Radio cabinet enfolds 34 inches 
of ductwork. The longer waveguide in 
the Acoustic Wave system makes it 
possible to reach deeper into the bass, 
to perhaps 40 hertz. 

Listening tests are impressive for ei- 
ther system. While the Radio Wave 
produces extraordinary sound for such 
a small device, it is still no match for a 
full-fledged audio system—as Bose 
himself recognizes. But the $349 clock 
radio can be connected to any external 
system and can be fed by a CD player 
or a tape source. “It can run a complete 
stereo system,” says Bose. “We do not 
make a finer tuner than the one that’s 
in here.” us 


T^ of the chief differences between 
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The High-Tech 
Weight Loss System. 


There are weight loss programs for the average individual. And then 
there's NordicSport" ski from NordicTrack. The high-tech, 
world-class way to lose weight and keep it off. 


Weight loss never felt so good. Our state-of-the-art 
graphite-composite construction allows the NordicSport^ М, 
ski to move and react to your body's motion, for the most 
authentic sport simulation and the most vigorous total-body 
workout. With the patented flywheel and one-way clutch system, it's 
a ski motion so smooth, so real, so challenging — you'll hardly 
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And youll burn up to 1,100 calories per hour, according to 
research. That's more than you would on ordinary exercise 
machines. You'll burn fat and increase lean muscle tissue, raise 
your metabolism and tone your entire body in as little as 20 
minutes, three times a week. 


Experience NordicSport" ski. The one weight loss program UA we 
* a в نو‎ + "7 
you'll stay with, succeed at and enjoy. Gn: 


Best of all...it's from NordicTrack! 


CALL FOR A FREE VIDEO AND BROCHURE. 


1-800-445-2231 F238 ИЛО Нн С 


OR WRITE: NORDICTRACK, DEPT. KETIN NE 2 > 
104 PEAVEY ROAD, CHASKA, MN 59318-23959 | STREET 


90-DAY IN-HOME TRIAL | c Y —— mm 


©7993 NordicTrack, inc.. A CML Company * All rights reserved. ZIP PHONE ( — -]- 


on homes nationwide. They can be 
installed on yours in about 3 hours 


nordi port 
by Маж ` 

OR WRITE: NORDICTRACK, DEPT. 66713 
104 PEAVEY ROAD, CHASKA, MN 55318-2355 


am тш тш mu эе шю аш am ee o € m D 


The blast heard "round the world 


[Continued from page 70] 


level, scattered across the blast site. 
The patina of dust covering everything 
in sight gives agents ample samples. 

Lab tests turn up byproducts of the 
explosion and unconsumed explosive 
material. This is not a military-grade 
material but a coarse mixture of chem- 
icals, suggesting an "improvised" or 
homemade bomb. Unconsumed 
molecules tell the whole story: The 
bomb is a common fertilizer, urea, 
doped with sulfuric and nitric acids, all 
mixed into a mayonnaiselike gel. For 
destructive energy, this type of explo- 
sive, called an emulsion-slurry bomb, 
relies on severing the weakly held 
bond between nitrogen and the rest of 
the molecule. By itself, an emulsion- 
slurry bomb is generally quite stable 
and requires a blast on the level of ni- 
troglycerin to detonate. But it's an ex- 
plosive that's frightfully easy to make. 

“You can make it in your kitchen,” 
says explosives expert Edward M. Roy 
of the New Mexico School of Mines in 
Sorocco. The terrorists shoveled the 
explosive mixture into large plastic 
garbage bags and stuffed the bags into 
cardboard boxes. A battery-powered 
timer may have provided the spark 
that detonated blasting caps. The caps, 
in turn, probably set off vials of nitro- 
glycerin to trigger the main explosion. 
On top of that, the terrorists appear to 
have used cylinders of highly volatile 
hydrogen to intensify the blast of their 
estimated 1,500-pound bomb. “When I 
first heard that the whole place was 
filled with flame, I thought they had 
mixed paint-grade aluminum with it 
to lengthen the blast strength,” says 
Roy. “But hydrogen would do it too. It 
would be one hell of a force.” 

Such an explosion would theoretical- 
ly blow the vehicle that contained it in- 
to the proverbial smithereens, so when 
ATF agent Joe Hanlin spots a ring 
gear in the crater’s debris, a gear nor- 
mally buried deep inside a steel-cased 
transmission, he knows it must have 
belonged to a vehicle at or near the 
blast’s epicenter. 

Soon a grotesquely distorted hunk 
of metal extracted from the wreckage 
proves to be part of the frame of a 
Ford Econoline van. It shows signs of 
“feathering,” the results of being 
stretched like taffy by an explosive 
force before snapping. It also shows 
signs of “bluing,” the effects of expo- 
sure to heat on par with a welding 
torch. Also clear are signs of “dim- 
pling,” caused when metal close to the 
blast is turned into a molten state and 
shoots out, colliding with nearby ob- 
jects and leaving tiny craters on their 
surfaces. Brady, Boeh, and Hanlin ex- 
change high fives. “This looks like 
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something we should keep," says Hanlin. 

Dogged police work identifies part of 
a vehicle ID number stamped on the 
frame, leading the FBI to a truck rental 
agency in New Jersey. Just six days af- 
ter the blast, FBI agents make their 
first arrest. Incredibly, Mohammed A. 
salameh has returned three times to 
collect his deposit on the van used to 
carry explosives into the parking 
garage of the World Trade Center. A 
flurry of arrests quickly follows. 


A SPECIALISTS VIEW 
Ш 25 the blast at the World Trade 
Center something that could 
| have been avoided? "Parking 
garages are notorious for this kind of 
mischief," says Ronald J. Massa, presi- 
dent of Lorron Corp. in Burlington, 
Mass. Massa's business is two- 
pronged: He advises corporations on 
precautions against terrorist bomb- 
ings, and he sells a software program 
that allows users to simulate placing a 
bomb anywhere in a building and then 
make a detailed prediction of the dam- 
age or injuries it will cause, window by 

window, wall by wall. 

Still, a single large bomb such as the 
one that damaged the World Trade 
Center rarely threatens to topple a 
well-constructed building, according to 
Massa. Engineers agree. All of the 21 
vertical support columns that line each 
of the four faces of the trade towers rep- 
resent points along a straight line; with 
ten feet between each column, a bomb 
with a destructive radius of 80 feet 
seems as though it could take out a to- 
tal of 16 columns. But in practice, that 
would not happen. 

Vertical support columns in the 
Trade Center towers—constructed of 
five-inch thick steel that forms hollow 
rectangles about two-and-a-half feet by 
three-and-a-half feet—present a rela- 
tively small surface area for an explo- 
sive force to impact. A bomb planted in 
the center of the line might take out a 
column, but the other columns would 
be shielded from the blast’s now-weak- 
ened force by the adjacent members. 
Setting the bomb back from the line 
wouldn't help, because this would place 
the blast’s powerful epicenter farther 
from the structural members. Despite 
what seems to be careful placement of 
the van against the support columns of 
the north tower, not a single column 
was compromised. 

“It’s not realistic to try to down a 
well-designed building by taking out a 
single column,” Massa explains. “Older 
buildings that exhibit very specific vul- 
nerabilities could be taken down by a 


single bomb, but it would not be a sim- 
ple thing. It’s the kind of thing that 
would have to be analyzed by a compe- 
tent structural engineer—not the kind 
of thing Га expect a terrorist to do.” 
Terrorists would also have trouble ap- 
ing the techniques of controlled demo- 
lition experts who target specific, load- 
bearing columns in order to bring a 
building down (see box). 

Despite the difficulties facing terror- 
ists, Massa is disturbed by what he 
sees as the blasé attitude of Americans 
regarding the bombing. “I think the 
impact of the blast at the World Trade 
Center is dying off very quickly" he 
says. "The danger here is that a group 
of people we would consider less than 
skilled pulled off a very big attack. And 
the more these guys come off as nuts, 
the less likely people are to believe 
that this could happen again. But in 
fact, that makes it more likely. It 
doesn't matter that they were caught 
and will be spending the rest of their 
lives in prison. Nuts are known to be 
spurred on by other nuts." 

And sure enough, just four months 
after the attack, the FBI collared a 


. nest of terrorists as they mixed a high 


nitrate fertilizer with diesel fuel to 
manufacture bombs very similar to the 
one that damaged the World Trade 
Center. Federal agents believe that 
their targets were the United Nations 
building, FBI headquarters in Manhat- 
tan, and the Lincoln and Holland Tun- 
nels. "The floodgates are now open," 
says Massa. "International terrorist 
circles once believed that you just 
didn't do this kind of thing in the Unit- 
ed States. Not anymore." 

Twenty days after the blast, several 
reporters and photographers are es- 
corted to the edge of the crater. We are 
greeted with a scene of frozen horror: 
Blackened electrical cables and tor- 
tured pipes dangle from the ceiling like 
bizarre bared nerves. A 12-foot length 
of supporting I-beam, nearly folded in 
half, teeters precariously from a verti- 
cal support. Inch-thick steel reinforc- 
ing rods in the concrete floor are ex- 
posed and twisted. Mounds of fist-size 
concrete rubble make up the lion's 
share of the trash on the crater floor. 
About a dozen workers in hard hats 
wielding crowbars peck at the mounds 
littered with hundreds of hotel door- 
knob *Do Not Disturb" signs that flut- 
tered down from Wilfredo Mercado's 
destroyed commissary office. 

A grizzled fireman, a long-time vet- 
eran, stares into the crater with the 
rest of us. Someone asks if he has ever 
seen anything like this before. “No,” he 
responds flatly. “And I hope to God I 
never see anything like it again.” 


Flying the F-117A 


[Continued from 77] 


demand for its use in pilot training. 

Col. George Zielsdorff, director of 
the air combat program division 
at Wright-Patterson, assured me 
I would get a good feel for the 
F-117A from the checkout simulator. 
^What you're going to see is basically 
our next-generation cockpit," he said. 
"Its been under development since 
1986 and is in about half the fleet 
right now." 

The offensive combat improvement 
program has involved upgrading sev- 
eral of the F-117A's avionics systems. 
Though its famous stealth features 
were developed specifically for the tac- 
tical craft, the plane's designers used 
proven systems from other aircraft 
whenever possible to reduce costs and 
engineering risks. For example, the 
Е-117Аѕ original inertial navigation 
hardware was borrowed from the B-52 
heavy bomber. Newer navigation 
equipment that includes satellite re- 
ceivers is now being installed, and the 
infrared system is also being upgrad- 
ed, Zielsdorff said. 

I wasn't supposed to see anything 
classified, which made security a touchy 
issue. On the day of my visit, Creiglow 
warned that many workers on the pro- 
gram who were accustomed to protect- 
ing secrets had mixed feelings about 
the idea. "Believe me," he said, "there 
are a lot of nervous people here." 


Buttons, sounds, and pictures 


Like those of other modern military 
and commercial jets, the F-117 A's cock- 
pit is highly automated. Most flight 
information is displayed on a pair of 
color screens called multifunction dis- 
plays. Buttons around their edges 
summon an incredible variety of infor- 
mation, including intelligence pho- 
tographs of target areas. During the 
demonstration flight, I got to punch up 
a color photo of a nonsensitive area: 
Mount Rushmore. 

Some aircraft simulators are mount- 
ed on hydraulic jacks that generate re- 
alistic motion. Neither of the F-117A 
simulators move, however, because the 
machinery still can't reproduce the 
lightning-fast, gut-wrenching forces pi- 
lots experience during combat maneu- 
vering, Creiglow said. Still, the sounds 
and visual effects were convincing. 
When I flipped a canopy-closing switch 
during preparation for takeoff, the 
roar of the idling engines grew quieter. 
Then the noise increased as I ad- 
vanced the throttles to taxi onto the 
runway. When I applied the brakes, 
the scene in front of the windshield 
bounced as if the airplane were rock- 
ing forward on its nose landing gear. 

An electronic checklist I summoned 


on the right-hand multifunction dis- 
play advised pulling back the control 
stick to rotate the jet into takeoff atti- 
tude when it reached 150 to 160 knots 
(173 to 184 mph), but Creiglow in- 
structed me to rotate at 180 knots (207 
mph). Earlier, he had warned that he 
would keep me well inside the F-117A's 
performance "envelope" to prevent me 
from learning its limits. At 180 knots, 
the airplane lifted off briskly. I raised 
the landing gear and climbed to 15,000 
feet. Then the magic started. 

Night vision 

Following Creiglow's instructions, I 
began pressing square buttons around 
the data-entry panel's rectangular liq- 
uid-crystal screen to enter a specific al- 
titude and airspeed, and a reference 
number for a waypoint on my mission 
plan. Then I pressed a button on the 
control stick and the airplane took 
over, turning sharply onto a new head- 
ing to the waypoint I had selected. The 
altitude didn't waver, and I could feel 
the throttles under my left hand nudg- 
ing slightly back and forth as the auto- 
throttle maintained the selected air- 
speed. For the next half hour, I prac- 
ticed changing altitude, speed, and di- 
rection by pushing buttons. Had I de- 
sired to simply fly the preprogrammed 
mission plan, I could have sat back 
and read a book. 

The airplane's ability to fly itself 
freed me to play with the infrared 
acquisition and detection system, or 
IRADS. The F-117A uses infrared 
sensors to see in the dark by detecting 
heat signatures from the ground. But 
its radar-deflecting design made 
mounting the IRADS sensors a knotty 
technical problem. The sensors are 
located on turrets that swivel to look 
ahead, below, or behind the flight path. 
Yet any turret on the F-117A must 
fit flush with the aircrafts surface 
to avoid reflecting hostile radar back 
to its source. If mounted in the plane's 
beak-shaped nose, the sensor would 
be unable to peer down. And situated 
in the flat belly, it would be unable 
to look ahead. 

So the F-117A’s designers used two 
sensors—one turret in the nose just 
ahead of the cockpit, and one in the 
belly, both nestled behind screens of 
radar-absorbing material. A single set 
of controls guides both turrets, and 
their televisionlike images blend 
seamlessly on the screen in the cock- 
pit. I never knew which sensor I was 
looking through when I slewed the 
scene around, and that was good—it 
meant one less distraction in a busy 
pilot's seat. 

I didn't get to activate the laser des- 
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ignator or drop imaginary bombs. This 
equipment is classified, and part of 
Creiglow's job was to keep me from dis- 


| covering secrets. The day before my 


visit, he had taped over some computer 


| keys at the instructor's station as well 


as part of the IRADS display. When I 
climbed into the cockpit, Creiglow 
perched at my left side and cautioned 
me not to press certain buttons, such as 
the one on the data-entry panel that 
said “АТК” — ог attack. 

In spite of the security vigilance, 
some aspects of the airplane's capabil- 
ities were obvious. Others have al- 
ready been released to the public, as 
in the Air Force photograph of an 
F-117A cockpit that shows part of the 
IRADS display Creiglow had ob- 
scured. Visible on the left in the pic- 
ture is a funnel-shaped symbol repre- 
senting the terrain being scanned by 
the two infrared sensors, and the mo- 
mentary point of focus within that 
area. Such information probably helps 
keep the pilot oriented in the shadowy 


| | world of night flying. 
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When I scanned the ground with 
the forward-looking sensor, a moving 
map on the right-hand multifunction 
display showed a rectangle ahead of 
the airplane. With the map display set. 
to a range of 50 miles, I could estimate 
the sensor was looking ahead about 20 
miles. I dont know what range the 
simulated visibility was set to, though 
it appeared unlimited. 

Learning to land 

Still on autopilot, the F-117A headed 
back to its ^base" and even lined itself 
up for an instrument landing 
approach, arrowing smoothly toward 
the runway. Creiglow said the airplane 
could land itself, but he didn't demon- 
strate this capability. Instead, he had 
me take over at 200 feet for a manual 
landing. 

The approach speed was 170 knots 
(196 mph)—faster than the top speed 
of the Cessnas I'm used to. Without a 
view to the side, I had trouble judging 
my height above the runway. The 
plane soared as I brought the nose up 
too soon and overflew the runway. I 
pushed the throttles for a go-around, 
but to save time Creiglow froze the 
simulation and reset it for another 
landing approach. Again I flared too 
soon, and again the jet climbed away 
from the ground. 

Determined to get down, I landed 
halfway down the 10,000-foot runway 
and pulled a lever to release the drag 
chute. Creiglow dropped the F-117A's 
tailhook to grab an emergency arrest- 
ing cable at the end of the runway. I 
didn't complain. 
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gadgeteers and students from Amer- 
ica's largest mail order market place 
of unusual values. Call 1-609-547- 
8880 or write for your FREE catalog 
today to: Edmund Scientific Co., 
Dept. 13A1-C911 Edscorp Bldg., 


Barrington, N] 08007. 


| Vaulted ceilings, dramatic 
entries, expansive decks and award- 
winning architecture. Explore it all 
in the spectacular 240-page Lindal 
Planbook. Page after full-color page 
of exquisite new homes. One hun- 
dred and one floor plans, 596 photo- 
graphs, unique planning grids, and 
more. $15.00 plus $3.00 shipping 


EDT dS AU Ee 


| Planning Guide = 
| à Product Catalog ——.. — 


"e 


SOLAR ELECTRICITY. The 

new Sunelco Planning Guide and 
Catalog is with 124 pages of infor- 
mation and quality products. It details the 
design of RV, cabin, water pumping, and 
total home power systems. SUNELCO is 
your complete source for solar modules, 
controllers, batteries, inverters, water 
pumps, energy efficient lights, and 
propane appliances. À must for every 


363-6924. 
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т SHOP AT HOME 


To advertise In this section call 212-779-5572 
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Send coupon to: Send coupon to: 


POPULAR SCIENCE ia POPULAR SCIENCE 

P.O. Box 1695 uw Р.О. Box 16€ 95 

Riverton, NJ 08077-7295 Dp. Riverton, NJ 08077-7295 
Name | Name 

Street TE _ | Street — 
City City 


lo ——————————— . ——— 
Tel # ( ) = M ——Pá o E ج‎ НЕН 


Check the numbers of catalogs you want. Total cost & add $1.00 for 
postage and handling. Enclose check or money order payable to: 


POPULAR SCIENCE 


State Zip 
Tel # ( ) 


Check the numbers of catalogs you want. Total cost & add $1.00 for 
postage and handling. Enclose check or money order payable to: 


POPULAR SCIENCE 


| enclose $ for catalogs checked | enclose 5 for catalogs checked 
+ $ 1.00 postage/handling + $ 1.00 postage/handling 
TOTAL S TOTAL S 
L] 1. $12.00 Timberline Ll 14. $2.00 Information Unlimited L] 1. $12.00 Timberline O 14. $2.00 Information Unlimited 
[] 2. FREE Andersen L] 15. FREE JC Whitney Ll 2. FREE Andersen O 15. FREE JC Whitney 
L] 3. FREE American Science L] 16. FREE Jamestown O 3. FREE American Science O 16, FREE Jamestown 
Ш 4. $1.00 Archie McPhee [] 17. FREE Edmund O 4. $1.00 Archie McPhee O 17. FREE Edmund 
[] 5. FREE Bames & Noble LJ 18. $2.00 Johnson Smith [] 5. FREE Barnes & Noble [1 18. $2.00 Johnson Smith 
О 6. $2.00 Critic's Choice L] 19. FREE Improvements О 6. $2.00 Critic's Choice Ll 19. FREE Improvements 
L] 7. $1.00 Crutchfield L] 20. $18.00 Lindal Ш 7. $1.00 Crutchfield О 20. $18.00 Lindal 
O ё. FREE Davis Instrument O 21. $2.00 Lehman's [] 8. FREE Davis Instrument [] 21. $2.00 Lehman's 
O 9. 51.00 EEB L] 22. FREE Miles Homes [] 9. $1.00 EEB O 22. FREE Miles Homes 
О 9a.53.00 EEB (outside of US) [] 23. FREE Recorded Books 1 9а, 53.00 EEB (outside of US) L] 23. FREE Recorded Books 
Г] 10. $7.50 Greatwood О 24. $4.95 Sunelco L] 10. $7.50 Greatwood O 24, $4.95 Sunelco 
[] 11. FREE Hamilton L] 25. FREE Velux [] 11. FREE Hamilton ‚ [1 25. FREE Velux 
О 12. $2.00 HER Г] 26. $5.00 EDE [1 12. $2.00 HER O 26. $5.00 EDE 
[] 13. $2.00 Harbor Freight PS 9/93 [] 13. $2.00 Harbor Freight PS 9/93 


Offer Expires 1/94 Offer Expires 1/94 


Allow 4-6 weeks for delivery Allow 4-6 weeks for delivery 


Qe is > 
[= == = жшн Se SS eee 7 d ا‎ ' RECYCLING 


GEODESIC —: A ^ 


узу r i 
DOMES ry 4 v {тт 
e Dome Home Kits, AME NEC Т тот | 
e Finest materials, precut, ready to assemble, 1 100-4600 sq. d 
e Send $15 for beautiful, 100 pp. catalog, floor plans, d 

accessories & prices. Moneyback Guarantee | 
GeoDomes WoopWorks 
6876 Indiana; Rm. A-9, Riverside. CA 92506 (Pn 909-787-8800) 
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YOU'RE THROWIN 
IT ALL AWAY. 
1-800-CALL-EDF 


WOOD HEAT 


LLL M V ш шш шы жыш — = == M =, 
Save on Cable rental fees! * | на WOOD FURNACES 
| E HEAT YOUR ENTIRE HOME 
c ABI E TV Call 1-218-326-6786 or Write 
Charmaster? 


2307 C HWY 2 W. 
GRAND — MN 55744 


DESCRAMBLERS 
WE'LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
* 24 HOUR SHIPMENTS! * QTY DISCOUNTS! 
MASTER CARD * AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE 


10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 
(NO FLORIDA SALES) MEMBER 
Anyone implying theft of service سے‎ 
` will be denied assistance. 


quality uten the ae can 
both enhance and stabilize 
virtually any video signal? 
A. Purchase a high quality 
Intelestar video stabilizer that 
offers the following: 
Durable, slim-line metal casing! 


9-volt battery! Copy any tape! 
Gold-plated cables! Made in USA! 


1 Make the intelligent choice 
Order Now! 


800-829-7746 || 


- PAINT REMOVAL 
and SANDING TOOLS." 


e POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

e STRIPS 1 SQ. FT. IN 15 SEC. 


$344 SANDER VAC", 


e FOR DUST-FREE SANDING 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


| Sen ATi AL IMIE 
971E5St#101 Tempe, AZ 85281 


e1(G02)829-8110 


Shoppers' Showcase 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, POPULAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


A selection of products and services for PoPuLAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


Sladen joe ™ 
BEDROOM ORGANIZER 


FITS UNDER BOX 
SPRING AND 
MATTRESS 


DUSTPROOF 
UNDERBED 
DRESSER 


REPLACES 
BED - 
FRAME 


6 FT. LONG 
STORAGE " 
SELF CLOSING DOORS DRAWERS 


PUT A DRESSER UNDER ANY BED 


CONVERT ALL THE WASTED SPACE UNDER YOUR 
BEDS TO A BEAUTIFUL CHEST OF DRAWERS 
FEATURES: SOLID WOOD. DUST PROOF, CEDAR 
PARTITIONS, 6 OH 12 LARGE DRAWERS, BALL BEARING 
DRAWER SLIDES, LONG CENTER STORAGE, 
TONGUE AND GROOVED CONSTRUCTION, EASY 
ТО ASSEMBLE, CHOICE OF FINISH.8 INCHES HIGH, 
WT.90LBS. SHIPPED UPS (KD) FROM $139 


FREE CATALOG 1-800-782-4825 


SINGERS! ЕТЕ" p^ 


Unlimited Backgrounds" AS 
From Standard Records & CD's with the Ts 
Thompson Vocal Eliminator'" Call Er Free А 
Catalog & Demo Record. 24m 7 
Phone: (404)482-4189 Ext 60 y 
Singer's Supply, Dept Р5-1 

7986 Hightower Trail 

Lithonia, ал ‚М ч 
24 Haw Demo "m dt TM 
Line (404)482- info Reques 2 | 
Singer's. 


SIZES: 5-12 
WIDTHS: B-EEE 


IN 
BUSINESS 
OVER 50 YEARS!! 


Tired of being short? Our quality leather 
footwear has a hidden height-increasing 
innermold inside the shoe. NO OVER- 
SIZED HEELS! Look like ordinary shoes. 
Will make you up to З" TALLER, depend- 
ing on the style. Over 100 styles to 
choose from including dress shoes, 
boots, sport shoes and casuals. 
Extremely comfortable. MONEY-BACK 
GUARANTEE. Call or write today for your 
FREE 56-page color catalog. 


TOLL-FREE 1-800-343-3810 
ELEVATORS*{] 


` RICHLEE SHOE CO., DEPT. PS39 
P.0. BOX 3566, FREDERICK, MD 21705 


3 SUPER SHOVEL 


SUPER SHOVEL xas originality designed to 


deal wih hard-to-penetrate sod and root systems at 


"AS SEEN ON CNN SCIENCE AND 
TECHNOLOGY AND IN 


job sitas. From the original hand-made prototype. The POPULAR SCIENCE MAGAZINE! 


structural design was improved by eonsultina with The 


| engineenng department at à major university As a 
| result of extensive testing. Super Shovel evolved mic 


fhe patented ultimabe rmülbi-use too! 


USES: -Eamer shovelling of clay, rock, sod 


"Easier snow and ite removal “Aerating lawns and 
gardens “Eager shingle ar sidimg removal "Prying 
hada "Сеа through roots amd many more! 


USED BY: contractors. highway departments, 
firefighters. forestry workers, ranchers, farmers, 
ractars, landscapers and gardeners. 
Made from Heavy Duty Carbon Spring Steel, 
#1 Ash Handles 
" D Handle (pictured )-SS2D, 
g Handle-S81 


SEE THE MAGIC OF THE UNIVERSE! 
Distant galaxies, colorful nebulae, the solar system and 
thousands of fascinating objects are yours using large affordable 

& Odyssey telescopes. 8' telescope complete only $275! “Best Buy" 
| mata at Dec. 1991! Sizes up to 17.5" Ask for tree 
| потоа that includes a telescope tester and an Odyssey 
telescope operations manual, See it now! 

COULTER OPTICAL, INC. PO. Box K, Dept. PS. 
Idyllwild, CA 92549 Phone (909) 659-4621 
"Optimum Optics At Minimum Cost Since 1967" 


The ELectronik еч 


CHECK YOUR OIL 


WITHOUT RAISING THE HOOD/HATCH 
Check it electronicaliy 
with just the press 
of a button. 

SAVES YOUR: ENGINE • TIME ° MONEY 


MODEL 10007-O1L-UNDER DASH 


Sey R9 


Í AUTO • VAN • PICKUP RV «BUS INBOARD BOAT ENGINES 
NO MESSY RAGS OR DIRTY WANDS WHILE CHECKING YOUR OIL 


j ELECTRONICALLY DETECTS ACTUAL FLUID LEVEL 

FREQUENT MONITORING OF VEHICLE FLUID PREVENTS COSTLY DAMAGE 

DIPSTICK PROBE FITS DIRECTLY INTO YOUR EXISTING DIPSTICK TUBE 
OWE YEAR WARRANTY 0 - 50 H. Extensions Available 


Electronik Dipstik, Inc. Patented, Foreign Patents Pending. 


MAKE ORDERS PAYABLE TO: Daedalus Systems 
Р.О. Box 652 
J.5. 1 
Ук t Albany, OR 97321-0214 


abe mugA ™oneyorder 503-928-6392 
Only $89.95 Plus $5.50 S/H each = $95.45 


each Allow 4-6 weeks for Delivery 
X Quantity: * 


Plus $6.05 shipping and d handing. 


To use VIS/ 800-54 


| or M/C Call Toll Free: £4 | 
or send Check or Money Order Mr 


—À >‏ م 


" | SUPER SHOVEL INC., 1789 MARYLAND AVE. 
| NIAGARA FALLS, N.Y. 14305 — — 


e Specif SS2D or SS1) 


& VAIOW 4- 6 wee s for delivery 


ABLE TV 
DESCRAMBLER LIQUIDATION! 


FREE CATALOG! 

Hamlin Combos $44, Oak M35B $60 (min. 5), etc. | 
WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


Revolutionary - Easy to Use 
TRIMMER 
ON WHEELS! 
The DR$ TRIMMER/MOWER rolls 7 f 
light as a feather" on two BIG | 
TRIMS far easier, better, more рге, 4 


cisely than hand-held trimmers. 


MOWS everything from 
whole Mns iem Е 


Ze j Even CUTS BRUSH and 
e „ 1| Saplings up to 5" thick with 
„| optional blade! Far safer 
БҸ than ordinary brushcutters. 

E The easiest to handle 
$23 trimmer, mower, or brush- 
| cutter you've ever used! 


f ease mail coupon today for FREE DETAILS about 
| the Revolutionary DR® TRIMMER/MOWER, includ- 


| ing prices of Manual and Electric-Starting Models and 
ess -Season" Savings now in effect. 

T 

| Address 

| State — — ZIP 


| To: COUNTRY HOME PRODUCTS 
| < Dept. 38309, Box 89, Ferry Road 
L zs Charlotte, VT 05445 
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Now Ir Takes ONLY 12 WEEKS To 


GET FROM “BEFORE” To “AFTER”. 


YOU GET RESULTS FASTER. 


The patented isokinetic resistance of 


tone and condition muscles faster than 
ordinary strength trainers. You can see 
impressive results like Don did in only 
12 weeks!" 


YOU GET A FASTER WORKOUT. 
The patented isokinetic resistance of 
NordicFlex Gold automatically adjusts 
to your strength level for a fast, 
effective workout. 
30-day 
in-home trial 


Best of all...it's 


" Actual results may vary 
3 Nordi a аск Inc... А 


1 ML Compan 
All rights reserved 


NORDIC FLEX 


GET 
CONTROL! 


CABLE TV DESCRAMBLERS 
AND CONVERTERS | 


Gain complete control of your TV, and 
save money on monthly rental charges 
by owning your cable equipment! 


TOP BRANDS AVAILABLE 
Everquest • Panasonic * Jerrold • Zenith * 
Pioneer e Scientific Atlanta • Tocom * 
and many more! 
SATISFACTION GUARANTEED! 

Available 
Orders can be placed 24 hours a day 
7 days a week! 
Same day shipment if order placed 
before 5 pm EST M-F 
.. Call Toll-Free 
1-800-775-0444 
Ss MC, Visa and COD. | 

*&.S. CABLE SUPPLY +*+ 
Special Note: Decoders and Descramblers must not be 


| used without authorization by your local cable operator. 
___ Sorry, no Tennessee sales. 


Don — Age 27 
Before 

| Body weight: 
194 Ibs. 
7e Body fat: 
11.5% 
Waist: 
33 inches 


Arms: 
12.5 inches 


Chest: 
40.5 inches 


NordicFlex Gold’ is so effective, you can 


J from NordicTrack! 


After* 
Body weight: 
175 lbs. 


% Body fat: 
6% 


Waist: 
31 inches 


Arms: 
15.5 inches 


Chest: 
44,5 inches 


Since you waste no time adjusting resistance, 
your changeover time between exercises is up 
to 40% faste г than with other systems! 


Get a leaner, firmer body in only 12 weeks! 
Call now for your free video and brochure. 


FREE Video and Brochure 
Call 1-800- 445-2360 Ext. 18KI3 


or write: NordicTrack, Dept. 18KI3 

104 Peavey Road, Chaska, MN 55318-2355 
J Send me a FREE brochure J Also a FREE VHS videotape 
Name 
Street 85 Mela 2 E 
City | Sale Vp 
Phone ( ) 


PRA RENE Eu Mans 
| 
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Are you interested in 
model rockets? 


| Until a few years ago, model rockets were kid stuff. A 24 - 
| inch rocket was considered BIG, and а 'D' motor was the 


ultimate in power! 


| Ihings have changed... 


| Please allow us to introduce vou to 


| Асалова High rower — 


TITO ! а 


puces 30 Inches to 20 feet on i 


| @2.25 In. to 11.5 in. diameter 


© Use motors ‘F’ through ‘М’ power 
e Flights from 1,000 ft to 50,000 ft 
ө Advanced parachute recovery 


For our complete catalog and extensive 
information package please send $6,00 to: 
PUBLIC MISSILES LTD. 
38300 Long St. Dept. PS 
Mt. Clemens, MI 48045 


or call 
(313) 468-3521 


(Please have your Visa or Mastercard ready) 
Office hours 8 am - 8 pm EST Mon - Sat 


| Pkg. includes PML's 28pg catalog of kits, components, & 
ad 


esives. Sources for motors, electronics, composite 
components, video tapes, HPR m azine, etc. Answers 
to most common questions, list of 5 HPR clubs nation 
wide, Tripoli Rocketry Assoc. member application, etc. 


Modern Мапї: 


ATTENTION... 


Carpenters, Handymen, Installers, 
Tradesmen, Repairmen & Remodelers! 
ARE YOU TIRED OF MAKING NUMEROUS TRIPS TO 

N FOR: TOOLS, 


YOUR VAN Р 
SMALL PARTS, /.— 


SCREWS, ^ 
FASTENERS, | | 
C., ETC.? | 


INTRODUCING 


The Amazing COLLAPSIBLE Tool Cart! | 

* NOW make only ONE trip to work area 
| * NO RAMPS NEEDED to pull cart іп & out 

* Serves as INSTANT WORK STATION 

* Tools always stay ORGANIZED in cart 
* SAVES TIME and energy 

* INEXPENSIVE & EASY TO BUILD from 
readily available materials 


ORDER TODAY! 
Complete plans & instructions only $14.95 including shipping. 


SEND MONEY E OR CHECK TO: TOOL CART 
P.O. Box 407104, Ft. Laud., FL 33340-7104 
(Please allow 4-6 weeks pes delivery) Copyright 1993 


"MAKES ANY VEHICLE 
ELECTRONICALLY INVISIBLE 
TO POLICE RADAR" 

J 100% LEGAL 
J OPERATES ON X, K, AND KA BANDS 
J UTILIZES STATE-OF-THE-ART 
"PASSIVE RE-RADIATION” TECHNOLOGY 
J PROTECTS FROM ALL INSTANT-ON RADAR 


TO ORDER CALL: 
INFORMATION 


612-783-1666 С: 


T.E.K. DISTRIBUTORS „2 22:72. 


OWN A MACHINE SHOP 


Do your own machining and shop work with a 
smithy 3- in-1 Lathe * Mill * Drill 


mp FIX IT YOURSELF! 


THE" ECLIPSE 


[TRI-BAND JAMMER] j| 


FOR MORE 


Easy to use! 
Save Money! 
Save Time! 

As low as $995 | 


For FREE Fact ' | or write: 
Call: Smithy Dept. PS 
1-800-345-6342 Lathe • Mill * Drill 


! 3023 E. 2nd Street 
(Ask for operator PS ) The Dalles, OR 97058 


FREES s 66: 


АРБЫ 10 VIDEOS $10 


IDE mE [130 V 


VIDEO 
CATALOG | 


For the 


23 bonus offer for all New 
M Customers, enclose $3 
“Т FREE DISCOUNTS Dept. essa. 
4 Box 85311, Hollywood, CA 90072 


FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN ОАК ЕТС. 


CABLE TV DESCRAMBLERS 


e Special Dealer Prices! + Compare Our Low Retail Prices! 
* Orders From Stock Shipped Immediately! 
e Guaranteed Warranties & Prices! • All Major Credit Cards 


PACIFIC CABLE CO. ,, INC. 
73252 Reseda, Dept Reseda, CA 91335 
For catalog, idee Hg занй 1-800-345-8927 


* Research shows 94% of back pain 


Air Support - Back Pain Relief 


to Fit Your , S 
Exact Needs. ams 


* Unique 
air-cushion : 
design contours to your 
body, providing superior back 
support and comfort. 


sufferers say Select Comfort gives 
them the back support they need 
to get a better night's sleep. 


инна 


2.8 ye ав 


Customized Comfort -You Control The Firmness. 


Revolutionary Air Support System. 

Select Comfort's m air support sleep system 
lets you control the feel and firmness of your bed— 
simply by pushing a button. Your mattress can be 
firmer than the firmest innerspring or softer than 
the softest feather bed...helping you sleep more 
comfortably, reducing back pain and muscle aches, 
and providing true support. Change the firmness 
whenever you like to meet your exact preference. 


Adjust Your Side Separately. 

Inside the mattress are two air chambers. You 
can adjust your own side independently. With 
Select Comfort, you satisfy your own needs 
without compromise. 


Select Comfort provides pro er back support and 
contours to your body, distributing weight evenly. 


Innerspring mattresses create pressure points 
and uneven support. 


Waterbeds rely on м арак and can causea — — 


"hammock effect,” bending your spine unnaturally. 


Try Risk-Free for 90 Nights. 

Sleep on a Select Comfort for 90 nights. If you are 
not completely satisfied, return it for a full refund. 
15 Year Warranty. 

Discover why 96% of Select Comfort 
users recommend it to family and friends. 
“Iam a doctor and often come home exhausted. This 
mattress is the most comfortable Гое tried.” 
Dr. Connie Horn, M.D., Clarksville, OH 

“For the чы time in years, we wake up without 
aches and pains and have more energy" 

Mr. & Mrs. Dennis Clevenger, Lawrenceville, GA 


Call now FREE VI DE 


for your 
and FREE Brochure 


1-800-831-1211 
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HE er er. me re ra C 


Please send me a FREE Video 
& Information Packet. 


| | YES! 
Name 
Address _ 
City State Zip 
Evening Phone ( ) 


———— 


Select Comfort Corp. 
9301 75th Ave. N. Dept. 1623 
Minneapolis, MN 55428-1003 
© Select Comfort Corp. 1993 Dept 1 623 


The amazing walk-behind "brush hog"! 
The DR’ FIELD and 
BRUSH MOWER 


CLEARS & MAINTAINS meadows, pas- 

* | tures, woodlots, wooded and rough non-lawn 
areas with ease. CUTS tall grass, weeds, bram- 
bles, tough brush and saplings up to 1" thick. 


| 
CHOPS/MULCHES most everything it cuts. 


45 Ways to Help You 
Qualify for the Joh You Want 


| Free Facts about Career 
Diplomas and Degrees 


Now, at home in your spare 
time, without any previous 
experience, you can train for 
a money-making career 
even get a Specialized i 
| Associate Degree. Call or = | ism 
send for free information on the ‹ career field that | 
interests you most and how to train for it. 


Now you can 
do something |. 
about 
the weather 


05 new Home Weather Sta- 
tion helps you plan your day, 
safeguard your family and prop- 
| erty by alerting you to local weather 
| conditions that often vary from distant forecasts. 
| Tells you to: Warn loved ones when wind chill 


| Leaves NO TANGLE of brush to pick up like 
hand-held brushcutters and 


sicklebar mowers. Perfect for | threatens frostbite, secure outside belongings 
low-maintenance wildflower LORI MAIL C COUPON TODAY! against sudden gusts, protect plants against 
meadows, European-style 1 -——Á Schools — “| | weather extremes. Over 20 weather functions: 
woodlos, walking paths, or ER ||| | У ind Speed 
| = | = = 1 Spee 
any sen your Y à i coe d ree facts on how | can study at home for the career | dig | and Direction 
| wan 1 chosen. No o 0 salesman will visit. Check Box E Ai) ft | 
ia c snot орар | Ass M SPECIALIZED ASSOCIATE IN SPECIALIZED 7 my (40 ft. cable) • 
| | BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS | * Temperature 
season! AHP) | | 5 rr ti ! LG Engineering Technology | (25 ft. cable) 
«Self-Propelled | 15 Bus. Momt—Finance Option — Y iid | Chill Factor * | 
| a O Bus. Mgmt. —Marketing Option ineering Technology Alarms e Highs/ 
"Мом up to 1/2 | | C Applied Сот Science E Electronics echnology | (к=н is 
oo par our а I ar 1 No 
igh | otel/Restaurant ment > ates * Metric, 
| O Auto Mechanics _ CI Catering Gourmet Cooking | зл TNR English © Op- | 
rveying ing puter ramming , : Я zin : 
Г] Surveying & Mapp C Computer Prog E. 
[00 : О Personal Computer Specialist | | | tional self-emptying rain gauge * 30-day money back 
i H wae o оф анаа E Desi. Hii & Design | guarantee e One-year warranty 
| E Diese Mechanics E TER Repair ^ | | | HOME WEATHER STATION...... Only $179.00 
ud O Electrician O Photography Order by Dec. 24 and get a discount coupon for a RE- 
анало В ыа ||| Order by Dec, 24 and era dicount coupon for a RE 
| O Gun Repair O Journalism/Short Story Writing | | | HE DARE DS мі OnLy $48 ($ JU value) 
(Please mail his coupo Ж TODAY for complete FREE! | | Сн ae Î | | NEW! Add bur PC DATA LOGGER ..... Only $69.00 
| | O Child Day Саге | Г] Secretary 1 Del. in US, add $8.25 shipping & insurance. NJ res. add 6% tax. 
IDETAILS of the DR® FIELD and BRUSH MOWER? | | C MedicalDental онсе Assistant E Teacher Aide | | | 
lincluding. prices, p elec and'Off-Season" Sav-! | Î & Legal Assistant Г] Home Inspector [ For information or to order with VISA/MC: 
lings now in effect. There is no obligation. Д ба ы = E uer 1 TOLL-F E eade qe eee) 
S.l | AX orders: -517-066! 
lim ڪڇ‎ ч IM Or send check, m.o. or credit card no. and exp. date to; 
ee ыс рына | 601-308P Woodland Rd., 
d 8 [ren М 1! PEET BROS. COMPANY W. Allenhurst NJ 07711 


City/State anes Zip Free Brochure Our 18th Year 199% Peet Bros. Co. 


To: COUNTRY HOME PRODUCTS®. De 3809 red Е 
_ Box 89, Ferry Road, C Charlotte 
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Only $. 1999 
486DX2-58MHz Intel | 
Ful-Tower case 230w 

Втр НАМ 

TEAC 5.25" & 3,5" FD 

2 ser, 1 раг, 1 game | 

Imb ХУСА card, 32 Bit 

16.7 million color "o 

14" SVGA monitor .28 

210mb IDE hard disk 

w/ 32 Bit controller 

DOS 6.0 & Window 3.1 

Mouse, 101 Keyboard 


GET RID OF ENDLESS 
MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 

equipment saves you the 

high cost of monthly 

rental charges, and gives 

you complete control of 
VOU YOU TV. 


TEL:(818)727-9054 РАХ:(818)727-9064 
21820 Nordhoff,#A, Chatsworth, CA 91311 
Bason Computer Systems, Inc. 


We have the Best in 


CONVERTERS and DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer Get Started now. FREE 


Чыт" à Lifetime Security Kit 
Scientific Atlanta * Oak * Eagle * Hamlin • Tocom is onem са боз 


tremely good income. 4 ( 
aA- 1 1 5 | Send coupon to: ЮА 
Foley-Belsaw Company 


Dept.21244, 6301 Equitable Rd. ` 
Kansas City, MO 64190-1305 ff 
Name 

Address | 

City State — Zip 


875 S. 7214 Street • Omaha, NE 68114 To Since 1926 
3 -e س‎ P 


Small Engine | 
Technicians In Demand 
Get Started now. FREE 
Lifetime Security Kit, 
tells how to make an ` 
extremely good income. 


Earn $4,000 Per Month 
From Your Home 
With A Computer! 


Ere 
CONG 


Send coupon to: 

АЧ ee a | Foley-Belsaw Company 
Begin part-time and still retain the security of your Dept. 52288, 6301 Equitable В. 
present position. We offer 20 services you сап Kansas City, MO 64120-1395 
perform for your community from your home. No , 
experience necessary—easy to learn. We provide Name 
training and computer. For FREE explanation Address 

| cassette and literature call: i " 
City State — Zip 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


Are you 
frustrated 
by chronic 
back pain? 


Have you ever seen a doctor or thera- 
ү 
zt , Е E | # T 2? Р 

pist about your pain? үп yes gg No 


Since 1926‏ 
حح م 


It's time you learned about The 
BACKTECH™ 2000 Back Machine. 
The BACKTECH™ 2000 Back 
Machine has proven safe and 
| effective in more than five years of 
5 clinical use by doctors, 
HU physical therapists 
| and chiropractors. 
Best of all, it lets 
you experience 
pain relief in 
the comfort 
‚о your 
own home. 


How it works: 
Massage — Soft rollers gently 
massage your muscles to increase 

circulation and reduce tension. 

Stretching — Muscles and 
ligaments are passively stretched, 
increasing flexibility and reducing 
back and neck pain. 

Traction — Increases mobility 
and removes pressure from discs, 
reducing back and neck pain. 


Do you have impaired mobility as a 
result of your pain? W у gg No 


Does your pain persist no matter 
what you do? шу BNo 


Call now fora 
FREE report and video. 


To find out more, send 

F for a free brochure and 
video that demonstrate how 
E" the remarkable BACKTECH™ 
" 2000 Back Machine could help 
you live without pain. You'll 
also receive a free report on the 
findings of several clinical studies. 


Call for FREE 
Information and Video 
TOO | Name 
| Address 
| City = State, 
___ Phone 
Call 1-800-433-5599 
| Or mail to: Back Technologies, Inc. 


2525 West Casino Road 
Everett, WA 98204 


Zip. 


E А CKE 


TECHNOLOGIES 
[IN CORPORA TED 


Dept. 651 
si a li? lal алаан гина гараг ‘a ИН, тинн: 


| Solar Panel 
| 1x 3'. Amorphous PV 
| solar panel delivers 
14.5V at 690 mA. 
| Mem& 0393 Sale 


Solar-Powered Solar _ 
Battery Maintainer | Security Light 

Keeps your 6 and 12У | Up to 12 hours of night- 
batteries at full charge. | time light on 6 hours of 
Blocking diode daylight charging! You 
ltem# 33431 cote io ay ңы рале! | 
Items 33432 


up to 65 feet away and turns 
on its floodlights. A 15-foot 
cord allows you to place the 
solar panel anywhere. No 
connection to house wiring 
needed. Bulbs included. 
Items 33227 
Sale 


Gas 
т, Engines 
DAE | 
Гаре, Vertical & 
Horizontal 


10 HP 
#6010 Sale 


3-23 HP! 
Lowest Prices! 
1000's in Stock! 
Hidden Fence Pet Containment System 
es ded way to keep your : | 
pet in your yard! Lets him 
move about your property. 
Hidden underground wiring. [VE 
Transmitter, receiver/collar, b Prosa ore 
500' of insulated boundary 
wire, flags and more. Read 
dog training instructions 
carefully. 12V DC. 


Items 3665 
Sale 


Powerful 
| Cordless 


ltem# 16425 


Driveway Defender 
Alerts you when a vehicle, 
person or animal moves 
past sensor! Sends a radio 

‚ | signal to the receiver up to 
z|| | 100° away in your home. 
No wires to bury. 


channels for temë 33142 


| impressive 


| clarity and 


Sale TENERE AERE 


Shipping not included. 


L| 
| Мате 
| Address 


Î city State Zip 
423596 SEND TO: NORTHERN, 
[_ _ Р.О. Box 1219, Burnsville, MN 55337-0219 


RHEE Classified 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


te ONE YEAR WARRANTY ON ALL 
PRODUCTS 


- Buy 2 SAVE 10% ON SECOND 
UNIT. 


Ж EASY TO INSTALL INSTRUCTION 
BOOK WITH EVERY ORDER. 


k FRIENDLY, COURTEOUS 
SERVICE. 


[KA 
ELECTRONICS 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 


30-DAv No-Risk TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


92 3250 Hatch Rd. Suite 1A 


4 Y s “Az Cedar Park, TX 78613 


PROTECTION FOR: 
STARTING AT Cars, Trucks, RV's, 


Boats, Docks, 

=i Motorcycles, Hot 
IM Tubs, Pools, Faintbooth, Concrete, 

IB Workshops, Gov't and Industrial 

€ Contracts, Sandblasting, Camp or 
Temporary РУЛУ; Walkways, and 
More! HEAVY DUTY Steel Frame. 
Durable Dupont® Cover with 
Zipper Door. Sizes Available from 

5' to 60° Wide, 30° High, Any 
Length. Withstands High Winds, 

Sun, Sap & Heavy Snow. 
Assembles and Anchors Easily. No 
Property taxes or permit required. 

m Covers last up to 20 Years. We 
Ship to Your Door! CALL NOW! 
TZ DEALERS & EXPORTERS WELCOME! 


BUY FACTORY | О 
DIRECT AMD SAVE! à 
OPEN TO THE PUBLIC | INSTANT GARAGES 
ALL WEATHER SHELTERS 


CALL Tol Free 1-800-932-9344 | Ext. 
203-781-8000 J 227 
oes Yi phe -8005 
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Money Back Guarantee wers., 


SALE 


Please have | 
DEALERS WANTED 


EARN EXTRA 24 -800- 635- 1843 | 


BUILD A BIKECAR | 
The Amazing Mini Car You Can 
Build with Bicycle Parts! — a^ A 
Electric Motor a m, Q^ 

and Pedal 

Powered! ; 

Fun to Drive! i, 

Easy to Build! mom 

Fully titugtrated & Detailed 


PLANS 312 .95 


Safistaction Guaranteed or oer Mon 


The Portable Sawmill. 


The “affordable portable” 
опа man band sawmill. 
Weighs only 45 165. Cuts 
20° diameter logs into 
lumber. Minimum 1/8 to 
maximum 9 thickness. 


Prices start at $1299. 
Write or call for free 
brochure. 


Better Built ie 


CORPORATION 
(508) 657-5636 


845 Woburn Street, Dept. PS-8 I = a 


Wilmington, MA 01887 


WHY RENT? 
SAVE! SAVE! 


CABLE TV 
DESCRAMBLERS 


JERROLD - OAK - HAMLIN + ZENITH 
PIONEER • SCIENTIFIC ATLANTA 


READY-TO -SHIP! 
6 MONTH WARRANTY ! ABSOLUTELY 


LOWEST WHOLESALE / RETAIL PRICES! 


MASTER CARD - VISA - AMEX - C.O.D. 
FREE COLOR CATALOG ! 


1 (800) 950-9145 
IP 


1470 OLD COUNTRY ROAD, SUITE 315-PS 
PLAINVIEW NY 1180 3 
NO NY SALES 


BUILD YOUR OWN 


ROCKET MOTORS! 


e UP TO ae POUNDS не! 
Ф USING SIMPLE MATE 
e FOR JUST. PENNIES APIECE! 


memade rockets gn tener a Ls 


Ho 
homemade fertilizer'ch | fuel. Models 
fl thousands of feet? Speedio MACH I! 


Write lor our catalogue. and we'll send you а 
working sample of a rk Fucked 
igniter AND teach vou how tu make vour own 
homemade rockef motor casings, all using 
materials vou'll find around vour house. 


SEND $2.00 TO 
Dept. P57, THE TELEFLITE 
CORPORATION, 11620 Kitching, 
Moreno Valley, CA 92387 


D 


LOWEST PRICES- CNC Concepts Inc. 


Р.О. Box 49503-P5 

MN 55449 
9-6 CST 
MON-FRI 

sed in your area when calling 


Build the World's Most — Efficient 

And Environmentally Safe Home 
Up to 70% energy savings. R-28 Dome Build- 
ing Kits from $7,060. Perfect for the owner- 
builder. Build in any climate. Fireproof, low | 
maintenance, concrete exterior. Ultimate 
resistance to termites, deterioration, hurri- 
canes, earthquakes, & tornadoes. Choice of 
plans. 471 to 3,171 sq. ft. 


Free brochure or send $8 for a Planning Kit 


American Ingenuity 
3500-Р Harlock Rd, Melbourne, FL 32934 
407-254-4220 


Argo 8x8 and 6x6 are 

the most popular light 

amphibious off-road vehicles in the: world. 
Sold and serviced nationwide. 


For information or the dealer nearest you, 
call toll free 1-800-561-9508. 


_ AMAZE YOUR FRIENDS!! 


for fun, or just for J 

the Doom! سا‎ 

BUILDIT Three s ST BAL abh 

YOURSELF 

For under 

$20.00 COUET BAL L SEND TO: 
PLANS $3.00 EA mus] MASTER PLANNERS 

TWO FOR $5.00 ве 18) | PO BOX 1563 

SPECIFY SIZES YAS. | EASLEY, SC 29641 


CABLE TV "BOXES" 
WHOLESALE PRICES! 


CONVERTERS e DESCRAMBLERS 
REMOTE CONTROLS e 
ACCESSORIES 


FROM $9.95!! 
CALL NOW!! 
—GUARANTEED BEST PRICES— 
—BEST WARRANTIES— 
—IMMEDIATE SHIPPING— 

— GUARANTEED STOCK— 
—COD'S— 


LAKE SYLVAN 
SALES, INC. 


SORRY NO MINNESOTA SALES 


CALL FOR A CATALOG NOW!! 


800-800-4582 


борца 


| 225 Yard Raise! Folding $75.22 


Slingshot holds ammo in handle. 
$15.00 buys slingshot, 70 rounds of white 


Tracer ® brand ammo, and extra band assembly. 


MADE | IN US A 


MO COD, 


© 


SHOT 
REPEATER I 


|Semi-automatically shoots 
six shots in rapid-fire-succession 

12" barrel shoots bands up to 30 feet 
Black plastic with tough nylon starwheel. 


ОНА SNAPSHOT. 
ч With 12 
um cL рет 


POSTAGE PAID: SEND 
CHECK OR MONEY ORDER TO 
TRUMARK 

1835 38th Street 
BOULDER, CO возот 


: 
E 
Y 


N STANT | 
| Add tens of years of AAA credit in our credit file 
“OVERMIGHT".100% Legal Laila ae SEES 


Gold (PS) 
af 325 N. Dr. #15574 
Bevery His, СА. ‚СА. 9020? | 
ml WW — M | а 


PATENT PENDING 
POWERED MY TwO ELECTRIC 
TROLUNG MOTORS 


Lengih:12 ft 

Max. Deptn-50 tt 

Mas. Speed: 15 mph 

FULL-FUNCTIO Complete Blue Prints, Photos & 
ÜNDER WATER CRUISER PLANS $12.95 + $2 postage 
| Box 741195, Houston TX. 77274 


Want Ray-Ban” frames 
| wil: prescription lenses? 


Prescription glasses by mail 
| Glass polarized lenses? 


Y Y 
Need special lenses or gm "n | 


frames for driving, flying, boating, hunting, biking or 
| hiking? We've been doing prescription glasses by mail 
lor almost 20 years. Take advantage of our. "Try-on" 


program that let's you try prescription frames in the | | 


privacy ol your own home—without risk. Save up to 
50% and more. We also have non-prescripBion sun- 
glasses such ав Ray-Ban”, Serengeli", Revo", etc.. 
For our FREE Discount Catalog & Sunglass Selac- 
lion Guide, call 1-512-847-5571, or write; | 


P3, 45 La Buena Vista 
Hidalgo, Inc. ^" ^п Tx 78676 | 


س — — ل == — 


EQUIPMENT I 
Nationwide source for cable | 
TV equipment. Save $1000'з. | 


TV cable descrambler 
and converters catalog | 


"BUY WHERE THE DEALERS BUY? 
3o ke 
A4 


1-800-676-6342 | 


MEGA ELECTRONICS 


т УУ å — ë — å — å — å ë ШЕ —P‏ — ص 


WATER BALLOON LAUNCHER 


120 YARDS!! ONLY $12 | 


* FANTASTIC OUTDOOR FUN FOR ALL AGES 
TO ORDER: Cail Toil Free 


| 1-800-441-1047 
VISA/MC = or send check 10: BLASTER 
13218 Jessica Or., Spring Hill, FL 24809 
Every Order Shipped Next Day! 
Made ia USA, BOOP AH MONEY BACK GUARANTEE | 


EASY TO USE 


31 
| 


[800-888-4606 


1 800 643-4258 
All Makes & Models 
30-Day Money Back 
Guarantee 
* Free Catalog 


Showtime Cable 


643 М. 98th Street, Suite 260 
Omaha, NE 68114 


llmoronizE voun BicvcLE MOTORIZE YOUR SCOOTER | 


ME With Less than $100" in Parts | 

M available at a Mower Repair Shop | 

and a Hardware Store! 

| + less. 5 ГЕ | 
g” Send lor Simple, | 

| erry Plans | 


" " PM \ 4% 


[i ET 


| 

. Parts Kit Available | 
| « Easy to Build | 
* Approx. Cap. 200 Ibs. 


Ine. PO BOX 16159 - DEPT P 
COLUMBUS OH 43216 | 


25 mph with the flick of a switch! 


3 1 Ideas, 


| Eliminates all video tape copy 


| protection schemes. | year warranty 
30 day money back 
Guarantee. 


Distributors Unlimited 
643 N. 98th Ste#254 
| Omaha, NE. 68114 


1-800-967-2603 zm 


MAXIMUM 
RV شت اتا‎ 


E 


: iei BA Xd 
. Pe ар 
* ЖЕ d TIE 
jt Ns | 5 TU 
=, | 1 
3 
Ё 


SAVE Up To 40% | 


Buy Factory Direct 


37 чыи =P 


|" REAL ATTENTION GETTER 


* FOR BROCHURE & PRICE LIST OF SIZES CALL 
703-754-7914 OR WRITE Р.О, BOX 401 HAYMARKET, VA. 22069 


Classified Opportunity Mart 


SAVE $$$, ENJOY FAMILY FUN with 
VACUUM HAIRCUTTER 


| Does all styles. Tapers, layers, feathers, collects clippings. Great 
| haircuts easy. You get it all: electric haircutter with precision-dial, 
angled adapter for styling, adapter for pets, styling guide, hose with 
adapter for any vacuum, power supply, oil. Works well even with the 

| weakest vacuum. Blades stay sharp for years, easy to change. Used 
world-wide, Germany to Japan. MADE IN USA. The original since 1985. 


As seen on TV 
„кй пом improved: 


e Precision-dial 
replaces loose parts 

e Angled adapter 
tapers and layers 


e Pet adapter 
for easy grooming 


sc 


As seen on TV nowfor less: 
Full money back guarantee. 

Mail today: $79.95 plus $5 s&h to: | I 
RoboCut Co-PC, PO Box 9596, Ft. Collins, Co 80525, USA 


Call Now 1-800-825-0139 VISAMC/D/COD 


WHEELS World's Most Comfortable Bicycle Saddle! 
Air Inflatable Fits all Road, Monta 
_R 4 Agius! to any comlort Level and Exercise Bikes 
Ride an a cushion af air! 
| _ WIMPS odi... * Rear Reflector Tag 
Build a Spar каш and Ride on a Electron Field, Easy to Build. : * Brochure $1 
| Fun, Safe. For Complete Plans, Send $10 Plus $2 For Shipping to : ee ec 
ies i 2: 1005s Made in the USA Il 1-800-43 
KETTLESON LABS Allow 4 їп 6 weeks for delivery 


118 N. JOHN ST, FARMER CITY, IL 61842 
PARTS AVAILABLE — 


$39.95 + 5.00 Р/Н, Check or M.O.: 
Ronan Mktg Int'l, 6733 N. Corie Ln., Westhills, CA 91307 


FREE 
CATALOG 


* EASY TO BUILD 


" GREAT EXERCISE M 
WHILE HAVING FUN ^h 


" SEND $12.85 FOR А COMPL ETE SET OF DETAILED PLANS 
; AVAILABLE * * 


2887 N. Green Valley Pkwy. 
AC. Ste. 421° Henerson, NV 88014 


^ ACE PRODUCTS ^ 
1- 800 - 234- 0726 


FREE! FRESH PRODUCE 
ALL YEAR LONG 


YOUR GREENCO GREENHOUSE 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL ‘and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, 194-3803 Calgary Trail, 
Suite 1331, Edmonton, Alberta, Canada T6J 
БМВ. 
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ALTERNATE ENERGY (Cont'd) 


FREE HEAT from WASTE OIL 


140,000 BTU 


GIES! AMAZING CATALOG! Send $2.00. 
REXCO, Box 19250, Jean NV 89019 


GIANT SOLAR PANELS $44.00! Catalog 
$3.00. QUAD ENERGY, P.O.Box 690073, 
Houston, TX 77269. (713) 893-0313. 


WIND/SOLAR ELECTRIC SYSTEMS. Electric 
Tractors. COMPOSTING TOILETS. Propane 
Refrigerators. Solar Cookers. Grain Mills. 
Efficient Lights. Catalog $4. KANSAS 
WINDPOWER, R 1P, Holton, KS 66436. 
913-364-4407. 2< Е 
AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed by government/industry. $2 catalog. 
Borderlands, Box 429, Garberville, California 
95542. 


FREE ENERGY! Fuel-Less Motors and Gen- 
erators! H&A, R2bEPS Bowling Green, MO 
63334-9350. 
Free Energy Systems. Great catalog! $2. 
DWFrench, РОВ 2010(FRPS) Sparks, NV 
89432. 


COLD FUSION TIMES Water-Energy. $9 for 
copy. P.O. Box 81135, Wellesley, MA 02181. 


BOOK for photovoltaic system design. $18.95pp. 
Solar modules, batteries, inverters, gas refrig- 
erators, 64 page catalog $3 (free with book) 
Fowler Solar Electric, РОВ 435Р5, Worthington, 
MA 01098. 413-238-5974. 


JOG IN SAFETY. Jogging Mill generates, stores 
electrical energy. Plans $25.00. Н. Marquiss, 
P.O. Box 291069, L.A., CA 90029-1069. 


NEW! BUILD AMAZING LIQUID PISTON 
ENGINE from pipe fittings. Easy Plans. Free 
information. ABCO, Box 306-59, Seminary, 
MS 39479. 


FREE ENERGY Methods! Good catalog, Send | 
$2. (Refundable w/order!) CETAR, Rapid City, 
SD 57709-3011. 


AND SUPERMONSTERS ARE $4.95] | | 


SET ONLY $13.25, LEARN OR YOUR 


P.O, BOX 22401-PS 
CLEVELAND, OHIO 44122 


ARTS & CRAFTS 


“GETTING Started In Stained Glass" $1.00. 


| ASTRONAUTICS 


30 ANTIGRAVITY METHODS! / Cata- 
log: Send $2.00. Rexco, Box 19250, Jean, NV 
89019. 


ROCKET MOTOR MAKING TOOLS, supplies 
catalog $3.00. Impulse Reactions, P.O. Box 
61342, Seattle, WA 98121. 


1-900-AURORAS New! Typical NASA recording 
is 2 minutes at $2 per minute. Parental permis- 
sion required. Atlas-Centaur, Delta, 
Shuttle D.M.B. Titusville, Florida (407) 
264-1228. 


SPACE NATION, AN ORGANIZATION DEDI- 
CATED TO THE SOVEREIGNTY OF OUTER- 
SPACE. IF INTERESTED SEND SELF AD- 
DRESSED STAMPED ENVELOPE TO: 3074 
KESWICK RD., CLEVELAND, OH 44120. 


OUTER SPACE CATALOG. Posters, Slides, 
Postcards, Calendar, etc. $3.00. Cosmic Produc- 
tions, PO Box 840009, Houston, TX 77284. 
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NEW Hydro ROCKET. Air pump unrequired, 
cheap, easy built, hiflyer, plans $10. Tekcor; PO 
Box 50066; Albany, GA 31705. 
HOVERBOARD TECHNOLOGY IS HERE! 
Plans and business opportunities: $20. 
HOVERTEC, Box 15413, West Palm Beach, 
FL 33416. 


AUDIO & VIDEO EQUIPMENT 


refoaming, VISA/MC SIMPLY SPEAKERS 
1-800-767-4041. 


HOME THEATRE (surround sound). Detailed 
guide gives step by step instructions, illustra- 
tions, dos, don'ts. Send $10.95 to: T.O S.F., Rt 
20, Box 31, Santa Fe, NM 87501. 


AUTO SUPPLIES & EQUIPMENT 
ALTERNATOR Generator Rebuilding Book. 


Price: HV Technologies, 7505 
Vegas, NV. 89128. 


AUTOMOBILES 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. (1) 805 962-8000 Ext. S-20025. 


CORVAIR 


Hot Rod, Buggy, or Stock. We stock OVER 
8000 parts in our GIANT 400 page illus- 
trated catalog: Rushed - $4.00 

CLARK'S CORVAIR PARTS, INC. 
Rt. 2, Box PS, Shelburne, Ma. 01370 
_____ (413) 625-9776 


= аз ч i = шш шш 


, Las 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-ҮА, 
Ontario, CA 91761. 


KIDS-KIT CAR from a plastic drum. Ages 
6-adult. 3-speed pedal. Plans-parts 
55-GALLON ROADSTER, 209 Farnsworth, Wa- 
terville, OH 43566. Brochure $1. 


edible 20 PROJECTS of PVC PIPE 


aflection of detailed pas eaa all 20 projects. 


D DESIGN Р. 36674, Houston, TX 77236 


KILLING YOUR ENGINE! 
ULTRA- LUBE M 


* Simple design. Uses off-the-shelf parts. 
* Detailed plans $29.95 — Info pack $5.00* 
* Money back guarantee. 


*Raetuncdable with order. 


information. H&A, R2PS Bowling Green, MO | 


63334-9350. 


AUTOMOTIVE REPAIR QUESTIONS? RE- 
SEARCHED AND ANSWERED. EXPERI- 
ENCED CERTIFIED TECHNICIANS. $10.00 
PER QUESTION. AUTOTECH, Box 15948, 
DURHAM, NC 27704. 

Mess, No Scratches, FREE! Information. Yoder 
Co., 29495 CR. 50, Nappanee, IN 46550 
1-800-745-7294. 


SAVE MONEY On car expenses. Auto re- 
searcher reveals techniques, $6.50 money back 
guarantee. J. Richard, Box 641513, Los An- 
geles, CA 90064. 


5 ON АЦ i vic LES 
AU 95 Mr 


VISA 


| Science Project Fun. . 


HOMEBUILT HELICOPTERS. 7 models, kits/ 
plans. Information, $5.00. BW Rotor, Towanda, 
KS 67144. . 


BOOMERANGS! HI-TECH DESIGNS. Amazing 

. Returns! FREE Catalog. 
f an, 1806-2 N. 3rd., Monroe, LA 

71201-4222. 


AIRBOATS - Hovercraft - Airdrives. Propellers, 


Engines, Plans. Catalog $5.00. Arrowprop, Box 
610P, Meeker, OK 74855. 


POWERED PARACHUTE BOOK-— | 


INFORMATIVE, ENTERTAINING. $16.70. 
WALTZ PUBLISHING, BOX 6088-X, FALL RIV- 
ER, MA 02724. 


^ Questions or 
Customer Service 


Я (816) 792-1011. 


Beaty Buin in Ола Weak Coma Compan 
Bá mp Top Disati - cher Arun! 

Info Package Catalog 

TZ how Action Video 

into Pack А Video Combo 

PAL Dungain Formal Vicio 


eto P | 20600 PSS E 210 Hwy 
nta аск A PAL Pr 2 '| Liberty, MO 84068 


HELICOPTER ! 


Take-off ftom yout backyaid to open skies! 
— r : 


®@Several helicopter 
kits & plans avail. 


Helicopter Plans 
Heli. Experimenter Book . 
All New Catalog/Kit Info. . . $10.00 r 
SPECIALI All 3 items: Only $19. 95 Le: 

= Forai m ad h 

P.O. Box 50- А \ 

AFT Riderwood, MD 21139 

Credit card order line: 1-410-583-6366 


HELI 


WANNABE PRIVATE PILOTS! What it "really" 
takes. Free details, Stangel Aviation, 1034 
(12PS) Riverbend Dr., Hartford, WI 53027. 


ULTRALIGHT HELICOPTER! FULLY CON- 
VENTIONAL, LICENCE UNNECESSARY. IN- 
FORMATION, SAMPLE CAD DRAWINGS 


| $19.85. 64 RIVERWOOD CLOSE S.E., CAL- 


GARY, ALTA T2C 325. 


Impress your friends 
No stall models! ! 
F14-TOMCAT 


F16-FALCON 
FIGEL. F106 


E "No gluing! 


Learn 

to fold 

and fly 

from a standard 

B 111 paper; ten 

accurate replicas of 
| military and civilian 
| jet models; 


* 174 Page book 


fold patterns 
* Step by step 
instructions 
* Flying and trouble shooting 


ICAR us INN — VE 


j 
PU Hai 


TO BUI 
LECTA 


| Booklet Contains: 


M. DESIGN. HELICOPTER 


* 50 Easy to follow | 


‘BUILD YOUR OWN L/QUID FUEL 


ROCKET ENGINE! 


Bj erre Y 


BEER & WINEMAKING 


| catalog of supplies. Semplex, Р.О. Box 11476H, 


Minneapolis, MN 55411. 


FREE BEERMAKING BOOK Catalog. Fines! 
ingredients, fast service. Make rich beer withou! 
additives or preservatives. (800) 852-9545. SPI. 


BEERMAKERS—Winemakers Free Catalog, 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871. 


WINEMAKERS-BEERMAKERS Free Illus 
trated Catalog - Fast Service - Large Selection 
Visa/Mastercard - (816) 254-0242 KRAUS, E 
7850-N, Independence, MO 64054. 


CUSTOM BOTTLE LABELS WITH YOUR 
PHOTO. FREE SAMPLES. (508) 667-7067 
NUTTINGS LAKE PUBLISHING, BOX 203-D 
NUTTING LAKE, MA 01865-0203. 


FOR BEGINNERS SPECIAL or Free Sum 
Catalog. Call U-BREW 1-800-845-4441, 
Beach, SC 29582. 


BETTER HEA LTH 


HERSS—YOHIMBINE, PAU D'Arco and others 
Catalog $1.00 (refundable). Jude Herbs, Bo: 
563PS, Huntington Station, NY 11746. 


tilled. (800) 874-9028. Box 45982, Center Hill, 
33514-0459. 

Scrubbing Power. 11" x 35", Nylon — Just Rin: 
Clean. Great for Gifts. Only $6 ea. Fresh De 
signs, 46-156 Hilinama St., Kaneohe, HI 96744. 


SURVIVING CANCER. New book helps yo 
deal with chemotherapy. $10. "HD", Box 631 
Bartlesville, OK 74005. 


BOATS, MOTORS & EQUIP. 


BOAT PLANS — PATTERNS — KITS 
Unsurpassed selection. 168-page DESIG 
BOOK — $4.00. GLEN-L, 9152 Rosecrans, B 
1804/PS3, Bellflower, CA 90706. 310/630 6258. 


PRECUT BOAT KITS — PLANS — 

— EPOXY — FIBERGLASS 
SUPPLIES — 250 DESIGNS — 6'/70' 
Powerboats — Sailboats — Hydroplanes 
Tunnelhulls — Canoes — Kayaks — Dinghies - 
CATALOG — $2.50. BOOK " Amateur 
ing” — $6.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, NY 14150. 


BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. Subsic 
Publisher with 70-year tradition. Cal 


“4 
"Da DUltWÀ 


i|| 1-800-695-9599. 


your steps to success. $7. Mardic, Box 940114 
Plano, TX 75094. 


Treasure Quest Magazine, The Journal of. Di 
Treasure, Shipwrecks and 
metal detecting, archaeology. Sample Cop 
$4.00, 160 pages. Treasure Quest Magazine 
P.O. Box 10030, McLean, VA 22102-8030. 


CONSUMER VCR SMARTS: aig Apr, 
ways for purchase, use, and up-keep of VCRs 
camcorders, TVs and home video games. Send 
$14.95 plus $3 to RTE MARKETING, Dept. S, 
B613 East 77th Place, Tulsa, OK 74133. 


PERSONALIZED CALENDARS-— Makes Re- 


membering EASY! FREE Brochure 
Castlewood-S, POB 769, Franktown, CO 
80116-0768. 


UFOLOGY—a monthly scientific and historical 
report. $2.00/month, $20.00/year. E.L.F. Publica- 
lions, Box 1916, Laramie, WY 82070. 


| BOOKS & PUBLICATIONS (Cont'd] 

PUBLISH YOUR BOOK! Join our successful 
authors. All subjects invited. Publicity, advertis- 
ling, beautiful books. Send for fact-filled booklet 


‘and free manuscript report. Carlton Press, Dept. 
PSI, 11 West 32 Street, New York, NY 10001. 


BURGLAR—FIRE ALARMS 


X-10 HOME CONTROL SYSTEMS. Home Se- 
curity and Automation, $199.00. Free Brochure 
1-800-2- COCOON. 


BUSINESS OPPORTUNITIES 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 
HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


$10,000.00 MONTHLY Taking Photographs at 
Home! No Experience. PHOTOPRO, 1611 
Crenshaw #2355, Torrance, CA 90501 (80 sec- 
ond recorded details) (310) 549-0997. 


EARN $60,000 YEARLY | 


Repairing (not replacing) stone damaged wind- 

shields and plate glass. Learn how a 3 minute | 

| repair can earn you $1200/week! 

| CALL NOW! R4 
NVS/OPTIKLEER, LYNN, MASS. 01904 


y VRARI REPAIR 


—— QVER A FOOT LONG 


г HUGE DEMAND! 
JUST LOOK AROUND YOU 


"11151 Pierce Street, Riverside, СА 92505 


-SHIRT PRINTING MACHINES. We manufac- 
re professional single and multi-color screen 
printing equipment. Inexpensive, Brochures, 
Prices, Information Pack $1.00 (refundable). 
atco, 12201 NW 35 St, #102-PS, Coral 
Springs, FL 33065. 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 
- not replacing - 
Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
5313 Nob Hill Rd. * Ft. Lauderdale, FL 3335? 


aC it ON 1/3 ACRE! New hydroponics -ir inex- 
sive, pleasant, practical! Free information. 
er's, Box 681804, Franklin, TM 37068-1804. 


AKE $15,000 monthly! The Perfect Business. 
чо investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


3LASS REPAIR: High demand, low competi- | 


ion, easy to learn, low investment, high divi- 
5. Information call toll-free LIQUID RESINS 
1-800-458-2098. 


$392.0€ from sq. ft. plywood. (HUGE DEMAND) 
Revealing proof $1.00 (Refundable) Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


#1 MONEY MAKER Spare Time! No selling! No 
nventory! Publicly documented seven week 
£19,919 income! Free audio cassette and Report 
»veal everything. Real Money, 911-PS Bryant 
Place, Ojai, CA 93023. 


$225 DAILY "CHROME PLATING” AUTO | . 


MAKE homemade "how-to/opportunity" book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


RECYCLE! (AMAZING PROFITS MADE) Re- | 
conditioning Automobile Batteries! (Free) Infor- | 


mation! Battery Outlet, Box 3300PS, Hickory, 


|| М.С. 28603-3300. 


$900.00 WEEKLY Mailorder SECRET Plus 
Success Package. Free Information. PSI, 17610 
Drummond Drive, Tinley Park, IL 60477-7346. 


NEW 2000% PROFITS—in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P9), Memphis, TN 38186-0586. 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy, We'll 
teach you how to start and run your own busi- 


ness, Keep all the money you curn. Patented 
Equipment. FREE valuable report 
CALL 1-800-321-2597 


GLAS-WELD SYSTEMS, INC, 
Box 5755-C * Bend, OR 97708 


$5000 PLUS MONTHLY$ 


FROM GOV'S BEST KEPT 
MONEY MAKING SECRET, THE 


DISABILITY CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE! 
FREE BOOK “ALL 


303-766-1111 


24 HOURS 24 HOURS 


$1804 MONTHLY! Buy/sell cars (spare-time). 


Revealing proof! Write: CODEX, 507 Oak Drive, | 


Friendswood, TX 77546. 


NEED MONEY? Free Grants. Сіпа. Loans, 
Free Foundation Money. Sources: Box 5529-Y X, 
Diamond Bar, CA 91765. 


$300.00 PER DAY just mailing letters! Details 
50€ (coin) Moneymakers/S, Box 32368, Palm 
Beach Gardens, FL 33420. 


$2000 MONTHLY MAILING LETTERS. Free | 
| supplies, postage! Checks, Box 700803-PS1, 
| San Antonio, TX 78270. 


| TAKE PICTURES for profit. Worldwide Oppor- 


tunity. Camera Ventures, Box 771, Lamara, CO 
81052. 


MAILORDER MILLIONAIRE | reveals monay- 
making secrets! Free exciting cassette. Melvin 
Powers, North Hollywood, CA 91609. 


$1,000's WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, BOX 215-PS, BROOKLYN, 
NY 11204. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


RECORD VIDEOTAPES—Alt Home. $5,000 
Monthly Possible. No pornography. Free Details. 


Write: CMS Video Company, 210 Lorna Square - | 


#1635, Birmingham, AL 35216. 


$200 MAILING DAILY. FAST SERVICE. DE- 
TAILS LSASE: JOBURG, BOX 1298, COOKE- 
VILLE, TN 38501. 


Wanted! Hot new sales program. Information 
packet 800 8B7-GOLD. 

IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. H2699, Woodland Hills, CA 
91367. 


j Learn VCR repair! ~ 


Home study. Learn Pon ten 


| mont eee er MOTA Mte. ; ў j Ё 

у Call 800-223-4542 . Aal 

1 The School of VCR Repair és 
6065 Roswell Road, Dept. VK109 PI 
Atlanta, Georgia 30328 : 


Distribute unique electronic . Manu- 
facturer, Box 28307, Kenneth City, FL 33709. 


27,149 Products, Direct! . . . TAIWAN, PHILIP- 
PINES, HKONG! $amples ... Small lots... 
Freebies! Echo, Box 739-C93, Shalimar, FL 
32579-0739. 


NEW! GROW EXPENSIVE PLANTS. SELL 


FOR 2,000*& PROFIT. Free information. 
GROWBIZ, Box 306-59. Seminary, MS 39479. 


Make $25,000 Per Year Part Time Cleaning 
Computers. FREE details. 1-303-963-1733. 

EARN UP TO TO 5% A MONTH OVER YOUR 
INVESTED MONEY! Detailed booklet telis you 
how. Send $9.98 to ACTION BRAZIL—Caixa 
Postal 64.558—Sao Paulo Ccp: 05497-970— 
BRAZIL—Use your C.C. (Visa, Amex, MC) 


HOME ASSEMBLY WORK AVAILABLE! 
GUARANTEED EASY MONEY! FREE DE- 
TAILS! SASE. HOMEWORK-PS, BOX 520, 
DANVILLE, NH 03819. 


WE'LL PAY YOU TO TYPE NAMES AND AD- 
DRESSES FROM HOME. $500.00 PER 1000. 
Call 1-900-896-1666 ($1.49 min/18yrs. +) or 
Write: PASSE — ХР5993, 161 5. Lincolnway, N. 
Aurora, IL 60542. 


MAKE Rubber Stamps. Higly Profitable. Free | 


details. STAMPER, РОВ 22809 (LLC), Tampa, 
FL 33623. NP 


BUMPERSTICKER PRINTER. Cheap, simple, 
portable. Free details. Bumper, POB 22781 
(LLC) Tampa, FL 33622. 


KEEP GOING IN HARD TIMES: Three simple 


| mini-businesses you can start immediately. 


$3.00 to Compel Services, Dept. 100, 3822 Aza- 
lea, Las Cruces, NM 88005. 


$10,000 MONTHLY! Become 900# manager 
WITHOUT INVESTMENT! Application $2.00. 
Shparberg, 2868(G) Noble, #15, Cleveland, OH 
44121-2231. 


ue to fix computers! 
Home study program. Earn i 
great money repairing, trouble- 
shooting, servicing, and install- 
ing PCs. Free literature. | 


Call 800-223-4542 
The School of PC Repair, | 
6065 Roswell Road, 

Dept. JK109, Atlanta, GA =! 


МАКЕ $100,000+ A YEAR! By simply cleaning 
Office Equipment. 1-602-771-3787. Recorded 
Details. 


BECOME А HOME INSPECTOR. START YOUR | 


OWN BUSINESS. APPROVED HOME STUDY. 
FREE CAREER LITERATURE. P.C.D.I., AT- 
LANTA, GEORGIA. 800-362-7070 DEPT. 
PK109. 


Start your own Hot Dog Business. Full Details 
$5.00. Nardello, 216 Kensington Lane, Beth- 
page, NY 11714. 


"ENJOY AFTERNOONS FREE!" $35,000 yr. 
Happy, Easy Homework. FREE Folio stamp ap- 
preciated. Communikay, P.O. Box 14038, Fre- 
mont, CA 94539. 


JOBS FOR YOUR COMPUTER—Put your com- 
puter to work in Mail Order, High Profits. Send 


| $5 for booklet that Works! Beta Comp, Р.О. Box 
PERSONAL SECURITY ALARMS. Needed! | 


2182, Melbourne, FL 32902. 


MAILORDER BOOKS—1,000% PROFIT. How- 
ard, Box 1140, Clearwater, FL 34617. 


| START YOUR OWN BUSINESS. For a recorded 


mes about our business listings book, call 
(314) 8938-4424. 


START YOUR OWN WHOLESALE BUSINESS. 
YOU CHOOSE PRODUCT BASE, WITH LITTLE 
OR NONE OF YOUR OWN MONEY. TO OBTAIN 
THE SECRETS OF FINANCING AT 0*6 INTER- 
EST, SEND $39.95 AND A RETURN ADDRESS 
TO THE DREAM RANCH, 11524 DEODAR 
WAY, RENO, NV 89506. 


JOIN HOME-WORKER'S ASSOCIATION— 
Get "Guaranteed Legitimate" home- 
employment offers! (Many Choices!) Write: 
Association—P5993, Alexandria Bay, NY 
13607-0250. 


ALUMINUM SCRAP—Recycle Yourself— 
MAKE $25.00/POUNDI!! Free Information: 
Ameriscrap—PS$993, Alexandria Bay, NY 
13607-0127. 


BILLION DOLLAR INDUSTRY. Distribute 


| Greeting Cards. In Your Area. No Selling. Buy 


Direct. Low Start-Up Cost. 1-800-532-7746. 
1,500 WEEKLY mailing our circulars!. . . Begin 


NOW!. . FREE packet! MESA-L1 Box 4000, 
Cordova, TN 38018-4000. 


WE BUY newspaper clippings. 781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PS, Atlanta GA 30346. 


BUY IT WHOLESALE — 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, 
Ferndale, Mi 48220. 

FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242. 
FAMOUS NAME REPLICA WATCHES. Swiss 
Quality. Below Wholesale Prices. Free Brochure. 
1-800-553-4334. 


| CABLE EQUIPMENT 


ч egets / | ÉL Pri 
ni ers | DW ic 


PO Box 26 + Wood Dale, IL 60191 


(708) 766-5222/Fax (708) 766-5269 


Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 
OAK * ZENITH * HAMLIN * PIONEER 
Converter Only • Hand Helds 
Ch. 3 Filters * 3 Ft. Jumper Cable 

VISA/Mastercard C.O.D. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 
(NO ILLINOIS SALES) 


CABLE TV DESCRAMBLERS 


* CONVERTERS * 
and ACCESSORIES. 


. PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 
| AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY 
COMPANY 


(800) 234-1006 | 


CABLE BOX 


| WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 


Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 
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CABLE EQUIPMENT (Con’t) 


CABLE TV CONVERTERS 


Save $100's 

e All makes and models 

* Years of customers 
complete satisfaction 

* Quality Equipment 

e Shipped within 24 hrs 

* Free catalog 


CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 
Replacements for all models. 60 day uncon- 
ditional money back guarantee. Low Prices, | 
Ship within 24 hours. SSAE for free catalog. | 
Visa, MC, COD. Let our experience work for 


you 
1-800-243-3967 
SKYLINE SYSTEMS INC. „m 
114 S. Euclid Ave. eo | 
Park Ridge, IL 60068 - 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 


oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


DESCRAMBLERS 
Undetactabie and Universal Cable and анай 


Mystical Electronics is the only source — 
for the latest devices for video “enhancing.” = 
Call or send for our latest catalog. 


MYSTICAL ELECTRONICS 
Р.0. Box 867, Stonington, CT 06378 


(401) 782-7053 


PRIME TIME | 


COMPA 
| CABLE TV DESCRAMBLERS 
Converters, Accessories * Lowest Prices 


|. can For FREE Catalog: (800) 777-7731 Е, 


CABLE TV DESCRAMBLERS AND CON- 
VERTERS. BUY DIRECT FROM 


WHOLESALER AND SAVE A FORTUNE! | 


CALL US LAST, WE'LL BEAT ANY PRICE! 
B&R ELECTRONICS 1-(800) 453-7482. 


CABLE TV 
| DESCRAMBLERS 


FREE CATALOG 


GUARANTEED BEST PRICES . 
APPLE ELECTRONICS 


3389 Sheridan St. * Suite 257 
Hollywood. FL 33021 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! immediate delivery from 
giant stock! COD orders only 1- 800- 995-1749. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 in 
SEVEN EASY STEPS! RADIO SHACK Parts 
List and FREE Descrambling Methods that 
COST NOTHING To Try, Included. Send $10.00 
to: Information Factory, Dept. 3, P.O. Box 1790, 
Baytown, Texas 77522. 


CABLE GUARD prevents detection of your elec- 
tronic equipment through your TV cable. $39.95 
+ 4.50 SH. Call 1-800-435-2501 MC or VISA. 


CABLE DESCRAMBLERS!! Fight High Costs 


with this Innovative Build-it Yourself Design that 


Will Descramble ANY Cable/Satellite Signal. 
Send $12.95 for Complete Plans, Manual, and 
Parts List to Advanced Industries, P.O. Box 
271347, Corpus Christi, TX 78427. 
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| MODE. 


IMMEDIATE SHIPPING | 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agree to comply with all State and Federal 
laws regarding private ownership of cable TV equipment. 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 


SAVE $$$ DON'T RENT 


30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS МОРЕ!!! LOWEST PRICES!!! 
AA Electronics 


| CALL 1-(800)258-9512. 


DESCRAMBLERS 
ALL MAJOR BRANDS 
WE BEAT ANY PRICE! 


MONEY BACK GUARANTEE! 
PLEASE HAVE MAKE AND MODEL NUMBER 
READY WHEN CALLING 


CABLE HOTLINE 800-497-6273 | 


CABLE TEST-CHIPS AS LOW AS $9.95, FOR 
TESTING CABLE BOXES IN FULL SERVICE 
JERROLD; PIONEER; PIONEER 
CUBES: TOCOM 5503/5507; SCIENTIFIC 
ATLANTA; ZENITH; REMOTES $10; N.E. 
ENGINEERING 1(800)926-4030. 


CABLE BOXES 


WE CARRY ALL BRANDS. 


GIANT INVENTORY DIRECT FROM FACTORY 
| MUST LQUIDATE OUR OVERSTOCKED WAREHOUSE 


BEST EQUIPMENT * BEST GUARANTEE 
BELOW WHOLESALE PRICING 


THIS GIVES US THE ADVANTAGE! 
800-237-4951 


Cable TV 
DESCRAMBLERS! 


| These are the ones you've 


been Looking forl 


COMPLETE LUNE OF ALL MAJOR BRANDS 


ILI COT Cs 
ANID ALL Ac CESS СОКЕ. 


TURNIN CHIPS 


| LOWEST PRICES? ot? 


NOBODY BEATS US/ "^" 


30 Day Money Back Guarantee 


| FREE CATALOG —— — 


1-800-618-7480 
Call 24 Hrs - 7 Days a Week 
WE SHIP IT TODAY = YOU GET IT TOMORROW" 


NO Please Hove Make & hice # 
H of equipment Used In Your Area 


National Electronic Wholesalers ++ += * 


DESCRAMBLERS. Cable and satellite. Kits and 


assembled units. All types. Guaranteed. From 
$19.95. Free catalog. 212-330-8035. 
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Ё COMPUTERS 


Design and Build Your Own Customized, Top- 
Quality Computer. PC-Build. 1-800-798-6363. 


Make $25,000 Per Year Part Time Cleaning 
Computers. FREE details 1-303-963-1733. 


7 Жж, | Homeowner's Dream 
| | — Software for IBM or 
compatibles 


=== Calculates actual quantities 
of peii that generates a shopping list 
for home improvement and landscaping 
projects. With many more features. 
Plus FREE pop up calculator that works 
in feet, inch, and fractions. 

ONLY 


CALL NOW 
1-800-777-2471 $49 
Mayor Credit Cards Accepted or mail in check 
Workhorses, Inc.® 
ove, 805 14th St., 2nd Floor 
sold Golden, CO 80401 PS 


over 


DISK DOUBLER converts 720K 3.5" disks to 
1.44Mb. $30. Compu-Tech, 10 Meadow Lane, 
Norwich, CT 06360. 


FREE CATALOG-ON-DISK. IBM Compatible 
ShareWare. ASP Approved Vendor. BUSTER 
SOFTWARE, 1-800-598-7238. 


GREAT SOFTWARE-— Dealers Prices, Catalog 
$2.00. COMPUSHARE, P.O. Box 315, Wood- 
haven, NY 11421. 


REMOVE SOFTWARE COPY PROTECTION, 
SECRETS OF MACHINE LANGUAGE EDIT- 
ING. SEND $5.00 SASE: 1036 DEARBORN, 
#1017, CHICAGO, IL 60610. 


FM-SCAN displays Interstate highway FM sta- 
tions. Demo disk—$5.00. CR, Box 439, Oakton, 
VÀ 22124. 


Build Your Own PC! Easiest guidebook ever 
written! Only $9.95. Infoline (818) 880-1509. 


THE ARCHITECTURAL CALCULATOR! EASY | 


TO USE IBM COMPATIBLE SOFTWARE PRO- 
GRAM. ADDS IN FEET - INCH — FRACTIONS, 
CONVERSIONS TO METRIC AND OTHER 


FORMATS, RUNNING TOTALS, ONLINE HELP, | 
| AND MUCH MORE. $34.95. CALL OR WRITE: 
| AQUATECH, INC., 1271-R EAST MAPLE AVE., 
LANGHORNE, PA 19047. 215-750-5586. VISA/ 


MC. 


JOBS FOR YOUR COMPUTER—Put your com- | 


puter to work in Mail Order, High Profits. Send 
$5 for booklet that Works! Beta Comp, P.O. Box 
2182, Melbourne, FL 32902. 


COMPUTER DEALERS WANTED: Cash in on 
The PC Bonanza. Become a computer retailer. 
No Computer Experience needed. Systems built 
with your logo and label. Paramount Computers 
1-504-282-0667. 


BATTERY MASTER SWITCH | 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 

a simple turn of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable 
for 12 or 24 volt batteries. 


Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 
Remove knob to stop theft and 
| unauthorized operation. 
$14.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
| B1 2603 
Quantity discounts—12 units or more. 


CATALOGS 


73,560 Catalogs Listed, described. Unlimited 
Sources! $7.95. Catalogs, Box 92452X, Atlanta, 


GA 30314. ; 


CONTACT LENSES 


WHOLESALE CONTACT LENSES, ALL 


| BRANDS, EXAMPLE: ACUVUE DISPOS- 


ABLES-$17.00. 6 PACK BAUSCH & LOMB 
SOFLENS-$11.00. 1-800-521-3511. 


DO-IT-YOURSELF 


TELEPHONE LISTENING DEVICE 


Record telephone conversahons in your office or 
home Connects between any cassetle or tape 
recorder and your telephone hne Starts auto- 
m^ mahcally when phone answered Records both 
sides of conversahon 51005 recorder when 
phone 15 hung up 


EACH Oty Du Аы 


Super Powerful FM TRANSMITTER 
Many limes more powerful than other transmitters 
Transmits up to û mile 10 any FM rado -Easy fo 
Assemble ki - up to SV battery [nol mci.) 
For catalog of Transmitters, Voce Scrambiers and 
other specially items. enclose $7 00 to US! Corp 
Call 407-725-1000 or send $19.95 + $1.00 
shipping per itam to: USI Corp., PO Box 
P5--2052, Malhourna, FL 32902 COD's OK, 


Tel 


WOHLD'S SMALLEST 
FM TRANSMITTER 

ALL OTHERS OBSOLETE! 

New Surface Mount Technol- 

ogy (SMT) makes the XST500 

the smallest most advanced FM 

transmitter you can buy! Power- 

ful 4 stage design provides 

greatest range of any unit avail- 

able today. It can transmit whis- 

pers up toa mile away. Powered 

by 9V battery, it works with any 

FM receiver and is easily tuned 

over the FM radio band. Order 

ош easy lo assemble E-Z Kit 

with all chip components pre- 

assembled to the circuit board. 

CHE M 
$44.95 CHECK. ива, мс, 


XANDI ELECTRONICS - SINCE 1981 ы 
201 E Southern Аме AZ 85282 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


VT-75 microtranemitter chip to 
12V battery and you can 

ndn MU house over 1 mile 
en нты 


MAKE FALSE CLAIMS. Our VI-75 is the 


; one that comes | 
wit а toll 30 day unconditional 
ek — guaranteel —Pre-tested 
microtransmitter with miniature microphone 
or 


VISA, MC, > 
shipping by U.S. Май. COD v add $4. 


DECO BOX 607 


INDUSTRIES” BEDFORD HILLS, NY 


10507 
CALL 914-232-3878 24HAS 


POORMAN’S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. | 


DO-IT-YOURSELF (Cont'd) 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
REFILL IT |. :0 
SAVE OVER 75% 


CANON" COPIERS, 


ip^ 11E ным 


‘$1 9. 95 
2] PRINTERS | 


p^ auam wm 


Do it yourself 
it's easy 
Completa kit includes 
© Toner Rech pes 


= Replacement fe 
kigi ueteres 


MORACK | 
INCORPORATED Order or information| SHARP. “COPIERS 


S132 Wadsor Dr XEROX: S008 
OD = (708) 506-0580 4 $29.95 | 


Palos Hija. IL 60465 = FAX (708) 598-9201 

IUARTZ CLOCK MOVEMENT and supplies! 
ow Prices! Yankee Ingenuity, Box 113, Altus, 
К 73522. 


ASERS, .5mw To 20 watts, Hundreds of Laser 
lelated Products & Plans. For Catalog Call 
14-278-0563, or Write MWK Industries, 198 
ewis Court, Corona CA 91720. 


DO IT YOURSELF 
SPEAKER REPAIRS 


Foam speaker surround 
placements from SAT 
vill save you hundreds of 
jollars. All sizes. including 


АВ, ADVENT, BOSE. JBL 
Surrounds adhesive, 
nl rue tH S27 95 раг 


10 it yoursell with SAT 
TEPP AUDIO TECHNOLOGIES — 1-800-747 
0 BOX 1088. FLAT ROCK. NC 28731 


VISA ME 


PY EQUIPMENT, RUSSIAN AMERICAN 
IIGHTVISION $5.00 Refundable. Operative 
upply P.O. Box 23435, Atlantic Beach, NC 
8512. 


Telephone Listening 
nee пена Сетите оза! Device | 


"New "блар Fit” kat! - Mo wig bà phone! 
“Super Powerful! Tunes - ЕВУ Oe Mhz 
| «гузал clear recepiian 
"Сап be picked up on any ЕМ Каін» 
i Transm both sides of conversation i 
"Шев phone line for power amd antenna Zr : 


$24.95 Visa MC (214) 155.7401 QM ы 


Box IGGOSS-PS Irving TX 75016 


Seymor-Radix 


— —LASERS—— € 


He Ne Tubes їн 
апа $4 (00 

Laser Diodes 

FREE CATALOG 


mlencuicH—3K Р О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


URVEILLANCE - COUNTERSURVEIL- 
ANCE, PROTECTION. Guaranteed Lowest 
rices! Catalog $5.00 (Refundable) PROTEC- 
OR, Box 520294-A, Salt Lake City, UT 84152. 
301 487-3823. 


НЕ. Disguised Surveillance Transmitters; 
eceivers. For Export Only. Dealer Inquiries 
ax (716) 691-0604. 


UGGED?? 


EAVESDROPPING is unbelievably widespread! 
Fectrome Devices with amazing capabilites can be 
nonitorimg your room and telephone RIGHT NOW! 
Ага you sure you're safe? tells 
you fast! Also includes "Fantastic Opportunities in 
Counter-Surveillance”! Reveals exciting, immensely | 
nteresting EXTREMELY profitable (up to $250 hr] 


загї time income. Call: 1-8 00-732 5 000 


INY 2 OUNCE COLOR VIDEOCAM!!! TV 
'ansmitters!! R/C Airborne Microvideo, Surveil- 
ince! Catalog, $3.00. SUPERCIRCUITS, 
3015 Debarr Drive, Austin, TX 78729. 


URVEILLANCE-COUNTERSURVEIL- 
ANCE-WE HAVE EVERYTHING! Catalog 
5.00. P.E.P., BOX 930024-S, Norcross, GA 
IGHT VISION DEVICES. Comprehensive 
atalog of American and Hussian equipment. 
ducational too. $10 to: Might Sight, 6945 
diana Ct. #800, Golden, CO 80403. 


LECTRONIC BEAM WEAPONS PLANS 


5.00. SEND NAME, ADDRESS, CASHIERS : 


HECKS. MILITARY, P.O. BOX 830972, SAN 
NTONIO, TX 78283. 


FLAT ROOFS - SAVE 70%. Solve any problem. 
Any size root. Revolutionary reinforced Acrylic 
system. Easy, safe, foolproof. Proven 23 years. 
We manufacture, consult, instruct. FREE Infor- 
mation: PSH ROOFAGE, P.O. Box 20784, 
Lehigh Valley, PA 18002-0764. 


AMAZING 


ELECTRONIC PRODUCTS AND DEVICES 


Telephone Line Grabber! Multi-function device: 
listen in to your premises remotely; or access existing "ongoing" 
phone conversations. Also includes emergency call "break-in"! 
Easy to assemble. TELGRABT Plans ................... = $10. 00 
TELGRABIK Kit (minus enclosure}....$99,50 


| TV/Radio Joker Kit 


One of the best high tech gas 
EJKTK ... : 


| Laser Bounce qoi System - hear sounds 
from an area vig a lite beam (kit avail). LLIST20 Plans .. $20.00 


3 Mile« FM Voice Transmitter 
Ullra-sensitive, high performance kit 
at low cost, FMV1K 


| 3 Mile Automatic Phone FM Transmitter Kit transmits both | 


sides of phone conversation. VWPMTK mu $38.51 
Phone Taping System es 
Automatic, ready to use, complete 

wath 4X extended play rec recorder. TAP 20K ............. $129.50 


INFORMATION UNLIMITED 
PO ВОХ 716 DEPT Р5193 AMHERST, NH 03031 
TA Orders 800-121-1705- Ing's 603-673- 4730 Fax 603-672-5406 


INFINITY TRANSMITTERS, ROOM AND 
PHONE MONITORS. 800-633-8277 300 CAT- 
ALOG. LISTEN ELECTRONICS, 603 ELGIN, 
MUSKOGEE, OK 74401. 


DOGS 


INVISIBLE PET CONTAINMENT SYSTEM 
Keep your pet on your property with this Hi-tech 
underground Fence System—Free info 
1-800-331-6267. 


| DRAFTING SUPPLIES 


DESIGN ANYWHERE 
draftette^ Portable Drafting Systems 


— Completely self-contained systems with choice of 
architects, engineers, metric and left-handed architect scales. 
Models 


15131 Picturesque Pt. 
El Cajon, GA $2021 


(619) 5793227 Fax 579-9401 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write: American 
School, Dept. #347, 850 E. 58th St., Chicago, IL 
60637. 


PRIVATE INVESTIGATION TRAINING! Big- 
Income! Own Boss! FREE Information. Probe, 
P.O. Box (PS) 2133, Beverly Hills, California 
90213-2133. 


*FREE VIDEO* External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800) 688-3542. 
LA SALLE UNIVERSITY, Dept. #618, Mande- 
ville, LA 70470-4000. 

WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. (formerly Reisch) Since 1933. Term 
Soon. Free Catalog-Col. Gordon E. Taylor, Box 
949, Dept. 3, Mason City, IA 50402-0949. 515 
423-5242. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Comprehen- 
sive. 100 years of legal training. Free catalog 
(800-826-9228). Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 


| FAST. FREE INFORMATION. DR. JOHN 
| BEAR, COSTEDOAT & BEAR BOOK SALES, 


PO BOX 826PS, BENICIA, CA 94510. 800 


| NOW A Traditional Bachelor's, Master's, 


Ph. D. At A Distance. Coursework by corre- 
spondence and independent study. Research 
supervised by distinguished faculty. Evaluation 
by thesis/dissertation committees. Earn a recog- 
nized degree. Mo required residency—no com- 
muting. Self-paced program—reasonable tu- 
ition. Over 6,000 active graduates worldwide. 
Free Information: Columbia Pacific University, 
1415 Third St., Dept. 2R59, San Rafael, CA 
94901. 800-227-0119 (California 800-552-5522) 
or 415-459-1650. 


| UNIVERSITY DEGREES Without Classes! Ac- 


credited Bachelors, Masters, Doctorates. Free 
Revealing Facts! Thorson-P S9, Box 470886, Tul- 
sa, OK 74147. 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS! FREE IN- 
FORMATION. PUBLICATIONS, INSTRUC- 
TIONS, VIDEOS, COMPONENTS. KA- 
YLORKIT, POB1550PS, BOULDER CREEK, 
CA 95006-1550. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 


. 1-800-467-5566 EXT. 8068. 


EXCELLENT INCOME! ASSEMBLE EASY 
PRODUCTS AT HOME. GUARANTEED EM- 
PLOYMENT! 1-800-377-6000, ex6055. 


JOB, CAREER, FINANCIAL AID SOURCE Di- 
RECTORY 1,000 + books, associations, net- 
works, help for minorities. $18 postpaid; FSI, 
P.O. Box 943, Hightstown, NJ 08520. 

GOVERNMENT JOBS-ANY STATE-APPLY 


DIRECT—7 PROVEN STEPS, LSASE, $3.00— 
J&J, Box 218080, East Pointe, MI 48021. 


Easy Money Window Washing Guide. Free 
Information. P.O. Box 1208, Upland, CA 91786. 


GET THAT JOB!— West Coast Employment Di- 
rectory lists hundreds of hiring organizations. 
Send $12.00 to: Employment Consulting Group, 
Box 2521 6, Los Angeles, CA 90025. 


ENERGY SAVING 


AFS RADIANT BARRIER—EASY INSTALLA- 
TION. Energy Savings * Non-Toxic * Everlasting 


| Home Comfort. Reduce summer attic heat by up 
to 30%, Helps prevent winter heat loss. Govern- 


ment tested and approved, Brochure and prod- 
uct sample—Send $1.00. AFS—ADVANCED 
FOIL SYSTEMS * (800) 421-5947, 4471 E. 
Santa Ana St., Suite F, Ontario, CA 91761. 


Mini Power Tower: Solar Concentrator 


Component/Solar Furnace INFO-PACK $10.00. — 


North American Sun Inc., Box 101, Kanab, UT 


84741. 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 64 pages. Fea- 
turing Sun-Lite®. Solar/electric vehicles, con- 
version kits and nents. $2.00 post- 
paid. Solar Components, Dept. PS., 121 Valley 
St., Manchester, NH 03103. 603-668-8186. 


LOW COST HEATING, COOLING IMPROVE- 
MENTS, $10.00-SASE, DD Enterprise, Box 
812, Georgetown, CT 06829. 


ENERGY TAX? UTILITY INCREASE? C'MON! 
SOLAR BOOKLET $5. A. SPECHT, BOX 542P, 
BRENTWOOD, NY 1 1717. 


FEDERAL LOANS for small business now avail- 
able. 1-800-777-6342 for free details. 


OVERDUE BILLS? Bad credits no presen! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham, AL 35226 or call 1-800-869-0607. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


MONEY MAKER'S SECRETS! Make Over 
$100,00 in 90 days! Easy! Guaranteed! New! 


Rush $5. Marcus, 191 University #314PS, Den- | 


ver, CO 80206. 
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CUT YOUR GROCERY BILLS IN HALF! CALL 
NOW! 1-800-745-0263, 

DEBT FREE ASSOCIATES Banker reveals Fi- 
nancial Freedom System without borrowing. 
$5.00 to J. Miller, Director, 1070-Е N. Batavia, 
Orange, CA 92667. 

PROPERTY TAXES HIGH? MONEY SAV- 
ING INFORMATION. $1.00 AND SASE. PROP- 
ERTY TAX SPECIALISTS, BOX 957, ASH- 
LAND, NH 03217 


FOR INVENTORS 


| WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 

AND PATENT EXPERIENCE 

U.S. & INTERNATIONAL PATENT APPLICATIONS | 

Patent and develop your idea with the | 

experience of an expert. Call or write for 

free 148 page brochure, confidential ad- 

vice and forms for confidential disclosure 


and record of invention. 

Overseas production, prototypes 
and research readily available. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 

Also specializing in | 


copyrights and trademarks 
Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 | 
171 STILLWELL LA., SYOSSET, NY 11791 


us & canada } 800-367-7749| 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patent'trademark informa- 
lion. 1-800-966-7577. 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
Since 1975. 1-800-338-5656. 


PATENT IT ECONOMICALLY! Free details. Li- 
censed since 1958. Rainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors 
Foundation. 1 800-525-5885. 


INVENTORS’ DIGEST. Americas ONLY Inven- 
tors Magazine. $20/year. Satisfaction guaran- 
teed. Free patent manual. 1-800-525-5885. 


INVENTORS—NEVER SHOW IDEAS TO 
STRANGERS! Avoid ripotts—save thousands! 
Revolutionary idea protection/marketing meth- 
od! Nonprofit organization. Free information—24 
hours: 1-800-846-3228. 


HAVE AN IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGE/FREE REVIEW, call 
FREEDOM MARKETING INC 1-800-932-4298. 


The Logical Process? 
Inventors 
Your first step is important!! 


Comprehensive patenting 
and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352 


AVOID SCAMS! Free information exposing 
invention, marketing/patenting companies. 
1-800-428-5779. 


CONTINGENCY PATENT LICENSING. PRO- 
PAT International Corporation, 441 Summer St., 
Stamford, CT 06901 -1304. (203) 325-3344. 


REGISTERED PATENT AGENT, Mike Waters, 


| call for free patenting guide, 1-800-966-0119. 
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FOR INVENTORS (Cont'd) 


PATENTS DEVELOPED-MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & MAN- 
UFACTURERS REPRESENTATIVE. Free In- 
vention Protection Certificates. PATMART, Suite 
702 PS, 233 Broadway, New York, NY 10279. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793, 


| RESEARCH NEW PRODUCT 
DEVELOPMENT 


Complete Inventors Services 


PATENTS*LICENSING*MARKETING 
de five years experience | 
FREE INFORMATION 
1-800—451-1326 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
tion, C-7-IW-3, Fremont, Ohio 43420. 


INVENT SOMETHING? Free Eureka Solutions | 


International invention/idea package provides 
unique marketing information. 1-800-547-7885. 


WHY SPEND $1000'5 ON A PROTOTYE? USE 
A COMPUTER ANIMATION INSTEAD! Info: 3D 
MODELING, P.O. Box 4185, Denver, CO 
80204-0185. 


Protect your ideas! Order the IDEA JOURNAL 
preformatted inventor's workbook. $9.95 
800- 4MY-IDEA. 


DON'T DISCLOSE IDEAS. Save attorney's 
fees. Do initial Patent search yourself. Booklet- 
$8.95. SELF-HELP, P.O. Box 1097, New Hyde 
Park, NY 11040. 


FOR THE HOME & GARDEN 


FASEST, EASIEST, INEXPENSIVE plant grow- 
ing system. 100% guaranteed. 1(800)-ЕАЅҮ- 
GRO, Dept 3112. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPER) 
MAGAZINES! SAMPLER: 3/$2.98. FREE 
BROCHURE. MULTINEWSPAPERS, Box 
866-39, Dana Point, CA 92629. 


GARDENING 


All for 


BES! OF LUCK 


$4.95 


Enter monthly to win a $250 prize 
for The mosi creative ciover farm 
and receive a "Clover Patch" FREE 


with vour first entry 

Check your starter kit for details 
Send $4.95 for 1 kil or 

$4.50 each for 2 or more їо: 
Lucky Clover Farms 
P.O. Box 31000-345 
Phoenix, AZ 85046 


GOVERNMENT SURPLUS 
DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers. Seizures, Box 
51488-YD, Ontario, CA 91761. 
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HEARING AIDS 


(7 
ļ PRICE CATALOG, FREE! 


SUPER $AVINGS! Newest. Finest. All 
types. Buy DIRECT & save up to HALF! No 
salesmen. Sold by AIR MAIL on HOME 
TRIAL. FREE Catalog. Write: 


MONEYSAVERS. f 
Dept. PS9D 36658 Apache Plume Dr. 
Palmdale, CA 93550 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free information, 
1-800-323-1212. Lloyds-PSC. 


FHEE 
CATALOG! 
New Hearing Aids 

* All Models 
* Huge Savings Os 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) | 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025. 


Guaranteed Work! Assemble easy products at 
home. Excellent Income! 1-800-377-8000, 
ex6050. 

$329.84 Weekly Assembling Products At Home. 
Free Information. Toll-Free: 1-800-333-3294 
(Message). 


$10 Per Hour Full/Part Time Telephone Piece- 
work From Home, Entering Local Families in 
Publishers Sweepstakes. Experience Unneces- 
sary. AmazingFree (24HR.) Recording Reveals 
Details (800) 654-2120 X1023. 


$1,500 WEEKLY MAILING OUR CIRCULARS! 
‚.. Begin NOW!. . .FREE packet! MESA—L2, 
Box 4000, Cordova, TN 38018-4000. 


HOBBIES & COLLECTIONS 


MILITARY Medals Catalogue. $1.00; 10 issues 
$8.00. S. Vernon, BOX B90280P S, Temecula, 
CA 92589-0280. 


| HOME CRAFTSMAN | 


MAKE WOODEN TOYS, whirligigs, door harps, 
dollhouses, clocks, music boxes, weather instru- 
ments, crafts, furniture with our plans, parts, kits, 
supplies—Catalog $1.00—(800) 848-4363— 
Cherry Tree Toys, Belmont, Ohio 43718-0369. 


SUPER DRIVER Pocket Size 6-bit screwdriver. 
For info SASE, Н & D, 11A Mt. Vernon St., 
Dorchester, MA 02125. 


INVENTIONS WANTED 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 1-800-288- 
IDEA. 


INVENTORS: Free Patenting Information Kit! 
The. Concept Network Represents people with 
new Product ideas. Prototype or schematics 
preferred; but not required. Call today! 1-800- 
835-2246 Ext. 67. 


FREE INVENTION PACKAGE: Davison & Asso- 
ciates offers quality Development, Patenting, 
and Licensing. Call 1-800-677-6382. 


Inventors; Free information on offering your in- 
vention for sale. Kessler Sales Corporation, 
C-7-Fl-3, Fremont, Ohio 43420. 


e 


| “CAC CORP 
{ 608 Holcomb Bridge 


INVENTIONS, NEW PRODUCTS. You can prof- 
it from your ideas! Rapidly-expanding mfg/mktg 
Co looking for electronic consumer products. 
Send ideas to New Products Dept, PO, Box 4670, 
Scottsdale, AZ 85261-4670. 


Let us produce your ideas for plastic products. 
Potential purchase, license agreement, or royal- 
ties. Free consultation. Call 510-568-9455 Ext 


"KITES 
FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. | 
Call or write for your catalog today! B 

i Into The Wind • (800) 541-0314 j 
1408-P Pearl St., Boulder, CO 80302 


le et e aru ыны!» асай 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


BORROW $500-$40,000! "Overnight" on Sig- 
nature. Keep indefinitely! Action, Box 5499-Y, 
Diamond Bar, CA 91765. 


BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279, Plano, 
TX 75026. 1-800-444-6599. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. B93psl. Box 
3574, Newport Beach, CA 92659-8574. (714) 
722-9260. 


MISCELLANEOUS | 


MEN S WIDE SHOES | 
EEE-EEEEEE, SIZES 5-13 
Extra width for men who need it. 

Excellent variety, styling 

and quality. Send for 

FREE CATALOG ‘ ae 


HITCHCOCK SHOES, INC 
Dept. 46F Hingham, MA 02045 


MONEYMAKING OPPORTUNITIES 
FINALLY: SIMPLE SOLUTION TO MONEY 
PROBLEMS. FREE INFORMATION: RIGHT, 
41 CROSSROADS, PLAZA #152, W. HART- 
FORD, CT 06117. 


GROW RICH* WITH YOUR MILLION DOLLAR 
MIND! BOOK $9.49. UNI-MAR, 5727 ROSE- 
MEAD BLVD., #719, TEMPLE CITY, CA 91780. 


900# NUMBERS BUSINESS, COMPLETE IN- 


| FORMATION $10.00. LOWRY, P.O. BOX 23438, 
ATLANTIC BEACH, NC 28512. 


NEW PRODUCTS 
ELECTRIC ‘ON THE PHONE’ SIGN IS LIKE AN 


‘ON THE AIR’ SIGN FOR TELEPHONE. . 


WORKS AUTOMATICALLY WHEN PHONE IS 
USED. STOPS INTERRUPTIONS. SEND 
$23.95 TO: SIGN WORKS, 106-A LILLIAN 
SPRINGS RD., QUINCY, FL 32351. 800-I-AM- 
BUSY. 


7 TOMS GREEN THUMB 


When Your Plant Needs Water 
I SING: "HOW DRY 1AM" J 


= * Battery Included п 
; * Buy More - Save More 
] cri Only $8.95 + $2.50 S&H each 
ж Order 5 - receive additional 10%off | 
* Check or E Order 


Suite 670, 
Roswell, Ga. 30076 


OF INTEREST TO ALL 


STAR TREK FANS Wanted For Club! National, · 


Box 32215, Detroit, MI 48232. 


^ LOANSBYMAL —— BY MAIL 


4 س هح ع ج س س‎ ——_— OT OO 
| м ڪڪ‎ ————————————MMÉÉÁá————— 


HOW-TO Yo-Yo Book 192 pages of lore and tric 


$12. Yo-Yos $3.00 & up. MODERN AGE PRO 
UCTS, Dept. PS, P.O. Box 2207, Danbury, t 
06813. 


ORGANIZED CHECKLISTS: for work, trav 
moving, camping, recreational activities, vac 
tion, etc. $10.00. KEANE ENTERPRISE 
POBox 688, Seabrook, TX 77586-0686. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold Tee 
Rings, Diamonds, Watches, Silver, Platinu 
Mail Articles Today. Free gift with Informatic 
Chicago Gold & Precious Metals, 10 S. Wabas 
Dept. 157, Chicago, 60603. 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DECAL 
FREE CATALOG, STADRI, 71R TINKE 
STREET, WOODSTOCK, NY 1249 
914-679-6600. 


i PLANS & KITS 


CONCRETE DOME KIT F* ^ 
Build your own super strong, NH. 
energy efficient concrete dome 

An ideal building for an office, = 
store, house, storage shed, stom Pr 047: 7 


shelter, cabin, rental unit, or S Ed... э 
Info Pak 


anything that you can imagine. 
Send lor more information! Video/lLiteratui 
$19.95 


Monolithic Constructors, Inc. 
| PO Box 479 « Italy TX 76651 


BACKYARD ROLLER COASTER Plans { 
Stark, 4537 Auhay Dr., S.B. CA 93110. 


BICYCLE THEFT ALARM—RADIO SHAC 
PARTS—SASE. ENCLOSE $5.00; J.O.B. EN 
P.O. BOX 10254, ST. LOUIS, MO 63145. 


PLANS, BLUEPRINTS 


DETAILED PLANS 10'x16' Storage/Shc 
Send $2.00. For Information: ELA Designs, B 
2764, Mt. Vernon, WA 98273-7764 PS. 


FLOOR PLANS—16 exciting home floor plans 
send $5.00 today! Liberty Home, 48 Taunt 
Green, Taunton, MA 02780. 

BEER, WINE, SODA Bottle FMTV antenn: 
Replace rabbit ears. Wonderful conversati 
piece. Made from common materials. Ma 
money. Construct them for friends. Photos, pla 
and instructions. $10 plus $2 handling and m 
ing fee. Mazal Electronics Inc., 81 Marh 
Square, Newington, CT 06111. 


BEAUTIFUL COFFEE TABLES BUILT FC 
$20.00, SELLS FOR $400.00. PLANS $5.( 
PECO., 1803 ASH, DUNCAN, OK 73533. 


PLASTICS 


RUBBER, plastic compounds, technique 
sources. Free information: Caster, Box 16586V 
Memphis, TN 38186-0586. 


CASTOLITE Liquid Plastics. Crystal clear, c 
ors. For casting, embedding, coating, fiberglas 
ing, repairing and reproducing with our Mc 
Making Supplies. Catalog $2.00. CASTOLIT 
Dept. 93L/PS. 4915 Dean, Woodstock, IL 600€ 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Polic 


| etc. Free Catalog! САВ, Box 56PS, Commac 


NY 11725. 


Super Snoop! America's #1 scanner magazi 
shows you how. Hear law enforcement, milita 
telephones, more. Sample $3.00. Subscriptic 
$17.50 (includes FREE frequencies; state, cou 
ty). NatScan, Box 3600, Wagontown, PA 1937 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $50 down. $ 
monthly. 4602 Ethel Ave., Sherman Oaks, C 
91423. 


GOVERNMENT LAND 
US CITIZENS ONLY 
20 acre claim program still available, get yours for $20 
government fee. in AK, AZ. AR, CA, CO. ID, MT. NV, 
ММ, OR, UT, WA, WY. For complete. step-by-step 
package including maps. telephone helpline, filing 
forms. etc. send $20: or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port Angeles, 
WA 98362-0336 (this is not Homesteading, it's much 
easier and only costs $1. per acre). 


REAL ESTATE (Cont'd] 


NORTHERN IDAHO. 5-10-20 ACRES. Beauti- 
ul Northwest forest and lake country. Hunting, 
ishing, recreation, retirement. FREE brochure. 
RATIONAL ASSOCIATED PROPERTIES, 1111- 
> Sherman, Coeur d'Alene, ID 83814, (208) 
354-B161. 

3OVERNMENT HOMES from $1 (U repair). De- 
inquent tax property. Repossessions. Your area 
1) 805 962-8000 Ext. GH-20025 for current repo 
ist. 


e MONTANA LAND e 
20 AC RES ur rom (m 900 


2 | REE RROCHE RE 
EXCELI ENT FINANCING 
Call Toll-Free 1-800-252-LAND 
in Montana call 406-587-5469 


Yellowstone Basin Properties 
Void Where Prohibited 


ROVERNMENT LAND now available for claim. 
[р to 160 acres/person. Free recorded mes- 
age: (707)448-1887. (4JG6) 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park. starting at | | 
59,750. Easy Owner Financing. Guaranteed | 
Access. Warranty Deed. Free Color Brochure. 


Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 + (406) 586-8088 | 


Call Toll Free: 1-800-682-8088 — 


LET THE GOVERNMENT PAY YOU to fix up 
у that handyman's special! Very low down! 
9.40/complete program GUARANTEED. Con- 
umer Advocates, Dept. P9309-19, Chesa- 
аке, МА 23327-2818. 


` RECIPES 


GREAT CANADIAN DESSERTS! Snowshoe 
Mueberry Cream Cake, Sweet Maple Tarts, Ca- 
adienne Chocolate Mousse Cake, and more. 
5.00. L.A. Deakin, Dept. 005, Р.О.Вох 108, 
»ormley, Ontario, Canada, LOH 160. 


FAMILY FAVORITES COOKBOOK SEND 
8.95 TO POB 374, SPRINGVILLE, UT 84663. 


EARLY CALIFORNIA GOURMET COOK re- 
pals all. FREE info. Camargo's, 3628 Pine St, 
jox 293, Santa Ynez, CA 93460. 


HARLIE'S BARBECUE SAUSAGE & 
SHRIMP. CROWD PLEASER. EASY, FAST. 
2.95 AND SASE. PTRC, BOX 957, ASHLAND, 
H 03217. 


AG's Fabulous Fajitas-(beef & chicken) 
crumptious—easy too! Send $4.00 + sase to: 
A. Guinn, 7557 Rambler Rd. #1023 Dallas, TX 
5231. 


| PROTECT THE ENVIRONMENT! 


Help the environment b 
recyling ideas and products in Popular 


iy advertising your 


Science s Classified Opportunity Mart. 
Gall Randi for advertising intormation | 
1-800-445-2714 


DISCOUNT STAMPS. REQUEST COUN- 


BOLTS, SCREWS, TOOLS, WHOLESALE, Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 


| STOPPING ROOF PROBLEMS | | TRIES. FREE LIST. ма, Box 197-B, Hanford, CA 
оп flat, sloped and geo-dome roofs since 1978. 93232. 

(Liquid applied Fiberglass Reinforced Acrylic a 
[Roofing System It Waterproof:s. Apply on metal, | | FREE! 100 World Wide With Approvals. Kloster, 
w t, styrofoam, plywood & other! | 18289 Bunny, Jamul, CA 91935. 


industrial & residential roofs. Stop leaks & roof 
rumble in mobile homes. Weatherproof solar 
panels, sky lights, fiberglass roof panels. Stops 
таш пий 
| : | rant. 
XL " à; RDS Higest Quality 
| POLAR SEALI 
Wo sos | 


«ХУУ 


E WEEKDAYS 8-5 CST 
* FAX 1-219-356-1859 
Чеч HUNTINGTON, IN. 


56 Page 
Catalog Buyer's Guide | 


| 100% Satisfaction 
| Mal 


: All Major Brands 


: Complete systems | 
ne one! + Accessories. 
1 + Huge Savings 
dra КЕӨ Installation 
15 t. *» Complete Inti Intruct. 


Over 40, r 40,000 Satisfied Custom Satisfied Customers | 
к: 1 -800- 334-6455 


Int] 218-730-5211. Fax 218-770-407 


ay | SKYVISION INC. 
ph ni 1030 FR'ONTIER DRIVE 
FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF! 


SUPER low satellite prices. Free U.S.— 
International catalog. Satman, 800-472-8626. 


| SCIENCE & CHEMISTRY | 


"EXPERIMENTERS" LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00, Es- 
tablished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
512-684-7373 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. BOX 1, CATASAUQUA, PA 
18032. (717) 256-3087. 


OZONE GENERATOR—Detailed plans to build 
inexpensive ozone generator. Send $6.95 to 
Chicago Scientific, PO Box 2322, Youngstown, 
OH 44509. 


LABORATORY CHEMICALS, GLASSWARE 
Acids, SOLVENTS, ORGANICS, catalog: $3.00. 
ADVANCE SCIENTIFIC, 1318 NORTH DIXIE 
HWY., HOLLYWOOD, FL 33020. (305) 
927-2700. 


MINIATURE ROCKETS—Make these truely 
amazing Solid Burning Fuel Rockets forless than 
1¢ each from just 2 common household items. 
Fun, Fascinating and Simple. For Complete llus- 
trated Plans, Send $4.95 to: Riteway, РО. Box 
278, Middle Island, NY 11953. 


SONG WRITERS 


SONGS, POEMS NEEDED! CASH ROYALTY, | | 


RECORDINGS, PUBLISHING, RADIO/TV 
PROMOTIONS. Broadway Music Productions, 
Box 7438PS, Sarasota, FL 34278. 


Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


4' Metal Cutting Lathe $125.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX 77378. 


FOUR FOREIGN sets 25g. Request approvals. 
R. G. Sales, Box 1065-P, Jamaica, NY 11431. 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND | 
SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE: 
STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- | 
TION GUARANTEED. JAMESTOWN STAMP 
COMPANY, INC., DEPT. ES3P5, JAMESTOWN, 
NY, 14701-0019. 


1,000 STAMPS, $2.95. Guaranteed Worth Over 
$30 at International Catalog Prices! All-Different. 
55 Countries! Money Back. Other stamps to buy | 
or return. Kenmore, OM-880, Milford, NH 03055. 


| TELEPHONE ACCESSORIES 


Convert your telephone into multi-line telephone. 
Complete simple plans $3.00, Harry, 204 Wood- 
glen Place, S.W., Calgary, Alberta, T2W-4G3. 


` BOX 536-FS « HURRICANE. WU „ 25526 


| VIDEO TAPES & BOOKS 


VHS MOVIES $4.95 UP USED/NEW "THE 
COLLECTORS SOURCE" $2.00 CATALOG. 
VALUE VIDEO, POB 22565-NV1, DENVER, CO 
| 80222. ; 


ATCHES, CLOCKS—SALES & SERVICES 


| NATIONAL CLOCK REPAIR—professional re 
pair studios. Modern and antique—free bro- 
chure. 1-800-355-CLOCK. 


TOOLS & MACHINERY 


LATHES 
«STARTING AT $350 
*MILLS *METALS «BOOKS 


PRECISION 
INSTRUMENTS 


Catalog $2.00 
(513) 322-856? 


prac. у 
CAMPBELL TOOLS COMPANY 


2100-P. Selma Rd. = Springfield, OH 45505 


WATER PURIFICATION 


WATERWISE PURIFIERS . . . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


WOODWORKING - 


THE SHOW FOR WOODWORKERS, CON- 
TRACTORS, CABINETMAKERS. FREE BRO- 
CHURE. SEND SASE: THE SHOW, POB 957, 
ASHLAND, NH 03217 OR 1-800-287-7891. 


lar SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


CATALOGUE SECTION 


America s Best 


Mail Order Retailers 


Are Offering Their Catalogs 
` Here in the September 
POPULAR SCIENCE. 


See Page 108!!! 


Reach 4.2 million readers every month with an ad in Popular Science Classified Opportunity Mart. November '93 issue deadline (on sale Oct. 12th) is August 13th. Rates: 
512.40 per word. Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $690 per inch. Payment with order, or charge your Visa, 
lasterCard, American Express, Discover Card or Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street 
address for our records. Send order and remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 

300-445-2714 ext. 5163 or 5132. FAX # 212-779-5568. 

Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All 

brders are subject to the applicable rate card, copies of which are available upon written request sent to the address provided. 


Randi Cohan, Classified Advertising Representative 
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LOOKING 


БАСК 


EDITED BY SUZANNE КАНТКА 


tank" rolled along the 
bottom of the ocean to 
attack enemy warships. 
In World War I, it was 
rumored that a subma- 
rine blew up an Austri- 
an dreadnought. “Tf a so- 
called sea tank was 
used, its success was 
spectacular and the 
public is naturally curi- 
ous to know what new 


evolved ed for naval v war- | 


25 YEARS 
Quest Fon SPEED 


À60 


ith a top speed of 200 
mph, Nissan's R381 
racer was Japan's fastest 
car. It was powered by a 
330-cubic-inch, 450-hp V8. 
The car's movable spoiler 
prevented lift at high 
speeds and helped during 
braking. Body construction 
was fiberglass-reinforced 
plastic strengthened with 
steel pipe and honeycomb 
plates.—September 1968 


50 Years Або 


Tur House 
Or Tomorrow 


he television is the focal 
| point. Radio controls are 
located strategically in the 
furniture. Illumination is 
from an indirect fluorescent 
cove and specific ceiling 


! sources. Ventilating louvers | 


above and below plate-glass 
windows leave unbroken vi- 
sion at all times." The edi- 
tors also predicted double- 
glazed insulated windows, 

a combined heating and air- 
conditioning unit, time- 
controlled cooking appli- 
ances, and a refrigerator 
with revolving shelves. 


Today, most of these futur- 
istic technologies are a part 
of the average home. We're 
still waiting, however, for 
the revolving refrigerator 


and, more important, built- | 


in remote controls. Remotes 
have become ubiquitous— 
as options with every stereo 
system, VCR, and TV—and 
small enough to be easily 
mislaid. So we still yearn 
for a remote control that 
can't be misplaced. 
—September 1943 


75 YEARS AGO 


T » 
BOMBER 


Whe 75-foot-long Ameri- 
can Handley-Page 
bombers flew nonstop 
across the Atlantic in 20 


to 30 hours to provide aerial support dur- 
ing World War I. Their two 370-hp, 12- 
cylinder Rolls-Royce engines consumed 
approximately 1,295 gallons of fuel on the 
` trans-Atlantic flight. The extra fuel tanks 
that were required left no room for cargo. 
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50 Years AGo 
Fucur GAMES 


0 bridge the jump be- 

tween shooting at slow- 
moving targets towed in a 
straight line and 
shooting ‘live 
ducks,’ aerial 
gunners now are 
getting their final 
licks on the 
Waller Gunnery 
Trainer.” 
ulator included a 
40-foot dome 
screen and four 
gun-control pan- 
els. When the trainee’s gun 
fired, it sent a light beam 
through an aperture toa 
piece of film. If the “plane” 
was hit, the light passed 
through the film and trig- 
gered a photovoltaic cell 
that sent a signal to an elec- 
tronic scoring device. In 
addition to giving audio and 
visual feedback, today’s sim- 
ulators replicate the feeling 
of flying so well that some 
trainees get airsick. 
—September 1943 


The sim- 


SAMPLING A CENTURY OF POPULAR SCIENCE 


25 YEARS AGO 
CHANNEL CROSSING 
Fhe world’s largest 


air-cushion vehicle, 
British Hovercrafts 70-by- 


| 130-foot SR-N4, began ser- 


vice across the English 
Channel in 1968. The 165- 
ton craft crossed the chan- 


| nel in 35 minutes. Regular 


hovercraft service continues 
today. When the Chunnel 
opens in 1994, travelers 
will cross by train in 25 
minutes.—September 1968 


100 Years AGo 


An UNWELCOME 
TRAVELER 


y the 1890s, cholera had 

been linked with unsani- 
tary conditions and was no 
longer epidemic in Europe 
and the United States. The 
greatest health threat to in- 
dustrialized societies was, 
as itis today, travelers from 
underdeveloped countries. 
These travelers carried the 
disease across the emerging 
network of railroads and 
steamers. The lifestyles of 
people who once seemed far 
away were now a concern. 
—September 1893 


After arriving in Europe, these planes car- 
ried as much as half a ton of explosives 
into battle. Today's heavy bomber, the 

B-52 went into service in 1959. The B-52 
is 160 feet onge пор carries a maximum | 


ÍT CAN LOOK LIKE NEW ANTIFREEZE. 


—————ÓÁÁ— Ma س‎ тт o a A- > a ee, 8-6 ‚ GG, ej. 


The ‘corrosion protection in үк . dust harige your. antifreeze, once 8 year.” SLM D A 

: piss oe SF wl 

peas CO Ry ا‎ 

сай deteriorate after just 12 months ‘of. Апа use Prestone* Antifreeze Coolant. we see 


Wee : use, “But. you cant always. tell by бой ‘Because nothing protects better against © pie : de , 
‚ Especially, with ` ‘hewer aluminum cooling - destructive ‘corrosion then. Preston's. o: ^r 
systems. Because when they start’ tó.. - patented, heavy duty. fórmula; Nothing. 


corrode; the. corrosion is practically i invisi- -So the: next time. you go to. heck — 

- ble: But the effects arent:: clogs. leaks; ; your, antifreeze. don't use, your" 988. Е 

boilovers and breakdowns. ? РА Use your head: Prestone: Onge, в" year, hinnig 
Fortunately, the solution is simple- = every year. : Shee 3 7 f С 4, 


ЕЕЕ PRESTONE. ONCE A YEAR, EVERY YEAR. Bee 2 yee Tes 
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AcE GEOGRAPHY. 


In this course, you either pass or you fail. There’ no second best. | 
Here, you'll climb steep rocky mountains. Run through hot deserts 
that seem to stretch a million miles. It's the test for the ultimate 
4x4. Where there are no multiple-choice questions. And only 
one right answer. The 1993 Toyota 4WD Xtracab SR5 V6. With d | 
a powerful 3.0-liter V6 engine. Unique Hi-Trac independent front 
suspension. And a reputation for reliability that deserves extra 


credit. No wonder it's been America’s number-one-selling compact 
4x4 pickup for 13 consecutive years. Because when it comes down | 
to it, you don't want something that'll just make the grade. You'll eel 
want something that'll put you over the top. | 
Call 1-800-СО-ТОҮОТА if you'd like a Truck brochure or the | 
location of your nearest dealer. | 

“Т love what you do for me.” | 


CD TOYOTA 


TOYOTA REMINDS YOU TO 
TREAD LIGHTLY'!" | 


ON PUBLIC AND PRIVATE LAND ©1993 Toyota Motor Sales, U.S.A., Inc. 


